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It’s a better system, at a 
better price, and it's Sony. In 
Sony’s newTC-K81 three head 
cassette tape deck, each head 


The newTC-K81 also has 
microcomputer control and 
feature-touch operation, and 
LED Peak Programme Meter, 


Sony’s 3 head system. 
If s 3 ways better. 


has its own individual casing 
and suspension system. 

You get precise azimuth 
alignment,* equal record and 
playback head-to-tape 
pressure, and reduced magnetic 
leakage flux. 

It’s a unique three-head 
system, with two-motor, 
closed-loop dual capstan drive 
with metal tape compatibility. 


bias and record level calibration 
system, and Dolby** NR. 

It’s an exceptional new 
system, at an excellent price. 
And it’s Sony. 

So in three-head tech¬ 
nology, we’re three-ways better. 



* Factory aligned. 

**Dolby is a registered trademark of Dolby Laboratories. 
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This new stereo amplifier features 
muting and loudness controls, 
loudspeaker switching , Mosfet 
power transistors , and a power out¬ 
put of 50W RMS per channel. 
Details p44. 


FEATURES 


WILL ROBOTS TAKE YOUR JOB? Unemployment & modern technology . 12 

FIFTY YEARS OF TALKING PICTURES PT 2 A typical installation 18 

COMING TO GRIPS WITH UHF TV What it means to you 24 
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AUDIO/VIDEO ELECTRONICS dbx offers improved dynamic range 32 

HIFI REVIEW Hafler DH-101 preamplifier & DH-200 power amplifier . 40 

EA/R.H. CUNNINGHAM HEADPHONE CONTEST $349 headphones to win. 41 



Got the gambling bug? Why not 
build the "Selectalott", our new 
electronic number selector for Lot¬ 
to? You could win a million dollars. 
See p52. 


COMING NEXT MONTH - Find out 
what's coming by turning to p124. 


On the cover 

Modern unemployment is the in¬ 
evitable consequence of modern 
technology - that's the conclusion 
of Professor lohn Blatt of the Univer¬ 
sity of NSW. Professor Blatt's 
thought-provoking article "Will 
Robots Take Your lob?" starts on 
p12. (Cover design by Garry 
Lightfoot.) 
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14 million people 
made their first 
computer 
purchase 
from us. 


We are ComputerLand, the number 
one retailer of small computers in 
the world. 

Why did so many people join the 
ComputerLand team? Because, like 
you, they wanted to buy their first 
computer from a specialist; from 
someone who cared about their 
satisfaction. 

We at ComputerLand carry the widest 
selection of small computer equipment 
available in Australia. 


Microcomputers, printers. V.D.U.’s. 
synthesisers and software, all at prices 
you can afford too. 

Our courteous sales and service staff 
can configure a computer system to 
your specifications, and in many cases 
deliver it to you that same day. 

So. don’t limit your options. Come to 
ComputerLand today and join the 
number one team. We’re expanding 
the way your world thinks. 


Adelaide — 131 PIRIE STREET PHONE 223 5 083 
Brisbane — 127 CREEK STREET PHONE 2219777 
Melbourne — 555 COLLINS STREET PHONE 625581 
Perth — 197 ST GEORGES TERRACE PHONE 3214671 

Sydney — 55 CLARENCE STREET PHONE 2675181 
Franchise opportunities available. Call (02) 27 8959 

e CLA July 1980 
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Scaling greater heights . . . 
or plumbing the depths of despair? 

In the September issue, I raised the question of "Automation: a threat or an oppor¬ 
tunity?" I talked about the mounting impact of technology on our traditional social 
structure and concluded on the following note: 

"On the face of it, this kind of thinking tends to rob electronics of some of its former 
simplistic zeal. Behind each new and fascinating development lies the shadow of its 
social implications. 

"But for electronics engineers to feel guilty or to back off is not an appropriate or 
even a practical response. If automation can open the way to a lesser workload and 
(hopefully) to meaningful leisure, the obligation is on the community to take advan¬ 
tage of the opportunity so presented. 

'The dilemma is social rather than technological." 

This mood of engineering introspection was carried a great deal further in the 
November issue of the well known UK journal "Wireless World". Under the heading 
"Microchips and Megadeaths", their editorial led off with an horrific quote from an 
eyewitness account, Hiroshima, 6 August, 1945. And I mean "horrific"! 

"Engineers played their part in making these events," says the WW writer. 'Thirty- 
five years later tneir role has become central" because they have made it possible for 
the cumbersome and vulnerable manned bomber to be replaced by electronically 
guided missiles such as Britain's Trident and NATO's Tomahawk. 

The editorial sees politicians, generals and industrialists as monomaniacs, locked 
like drug addicts into a "self-perpetuating system of threat and counter threat". It 
quotes similar misgivings from the American publication "Science" and concludes: 
"Because we know what this technology can do, we should be among the leaders of 
dissent." 

Having offered such opinion, editor Tom Ivall's dilemma is highlighted elsewhere in 
the same issue by a routine article on Farnborough 1980, proudly displaying two re¬ 
cent products of British technology - a Comet/Nimrod surveillance aircraft with look- 
down radar, and a Sea King helicopter fitted out with night-vision equipment for the 
pilot. Fascinating, but . . . 

I, too, face a dilemma in seeking to round off such remarks with greetings ap¬ 
propriate to the Christmas season. But is it a dilemma? Perhaps at Christmas, we gain 
a fleeting glimpse of the goodwill that, in larger measure, could turn our technology 
to better ends. 

Neville Williams 
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| News Highlights 



Computer-controlled cars are on the way 


by Geoffrey Charlish, 
Financial Times 

After some five years of piecemeal an¬ 
nouncements from many companies 
about the application or small com¬ 
puters and other electronics to the 
motor car, General Motors now seems 
to have taken the plunge in a big way 
with the quite unambiguous statement 
that "from today, virtually all GM petrol- 
driven cars built in the US will be fitted 
with a small digital computer about the 
size of a text book." 

It claims as a result to have become the 
largest manufacturer of computers in the 
world (albeit by unit count, not by value) 
because some 18,000 to 20,000 of these 
units are being made per day at the 
Kokomo and Milwaukee plants of Delco 
Electronics Division (a GM subsidiary). 

The two-board microcomputer has 
been christened Computer Command 
Control (CCC) and appears to be able to 
carry out most the tasks so far suggested 
for the car computer and several others 
besides. 

Basic tasks are to regulate precisely the 
air fuel mixture entering the engine to 
give optimum fuel economy, improved 
engine performance and much better 
control of exhaust emision. 


Variability of the GM models is easily 
taken care of in the way in which the 
computer is programmed: the same 
CCC is used in all cases. 

An interesting result of this highly 
significant GM move is that many con¬ 
ventional engine components have had 
to be redesigned. The distributor on 
most models for example has no 
vacuum advance and no centrifugal ad¬ 
vance mechanism: the necessary instruc¬ 
tions come from the computer. Spark 
timing is of course also controlled. 

But there are some extraordinary 
refinements to the basic functions in the 
various new GM models. 

For example, the engine in one of the 
Cadillac models can be automatically 
converted from six litres V8 to 4.5 litres 
V6 and then to three litres V4 as and 
when power needs change — the result 
of continuous total monitoring of the 
situation by the computer. 

Similarly, the air conditioning and the 
seat positioning can be controlled; in the 
latter case the computer remembers the 
desired positions for various drivers. 

Built into the software is a diagnostic 
program; this monitors the engine con¬ 
trol system sensors and actuators, 
memorises any malfunction even if tem¬ 
porary and alerts the driver by means of 
a tell-tale light on the instrument panel. 


The system will then substitute 
nominal values for the critical sensors, 
allowing the car to keep going until 
repairs can be made. 

Add-on electronic 
cruise control 

Zemco Inc, a leading US manufacturer 
of automotive on-board computers, has 
added a microcomputer controlled 
cruise control to its range. While various 
forms of cruise control have been 
available in the US for over 15 years, the 
product is a relatively new concept for 
the average motorist in Australia. Cruise 
control has previously been available as 
an option only on some expensive im¬ 
ports, although recently General Motors- 
Holden has made one available on the 
Commodore. 

Claimed advantages of cruise controls 
include reduced fuel consumption and 
greater driver comfort on long trips. 

The Zemco Cruise Control is available 
in Australia from Antelope Engineering 
Pty Ltd (68 Alfred St South, Milson's Point 
2061), and comes complete with a com¬ 
prehensive fitting manual for straightfor¬ 
ward installation by the handyman. Price 
is around $88.00. 



Developed by the Italian firm Borletti, this new electronic 
dashboard can monitor a myriad of engine and safety-related 
functions. Included are monitoring functions for oil level, 
brake fluid level, water level and temperature, gearbox oil 
pressure, brake pad wear, locking of doors, vehicle lights, and 


the length of time that spark plugs, engine and gearbox oil and 
air filter have been in service. Also included is a trip computer 
(right) for calculating average speed, average and 
instantaneous fuel consumption, elapsed time, distance to go, 
etc. 
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Nuclear accidents: 
the 10 minute myth 


The accident at Three Mile Island (TMI) 
has focused attention on the human fac¬ 
tors involved in the design and operation 
of nuclear power plants. In the US, the 
Electric Power Research Institute fEPRI) 
recently completed a series of ex¬ 
perimental exercises with operators 
placed in nuclear control room 
simulators and came up with an unex¬ 
pected result. 

The exercises ranged from such minor 
tasks as plant startup to minor instrument 
failures, through to loss of coolant and 


other major factors. While the results 
showed that operators quickly 
recovered from minor problems, they 
also showed that it took far longer for 
operators to regain their composure 
after a major accident than had previous¬ 
ly been thought. 

Currently, it is accepted in the US that a 
nuclear plant operator may not be 
depended upon for 10 minutes after a 
major mishap, and most plants are 
designed to take this into account. The 
EPRI study, however, showed that 





operators needed 20 to 30 minutes to 
collect their wits after an accident — a 
finding which could have major implica¬ 
tions for the design of future nuclear 
plants. 


Click go the robots 


GM to market 
electric car 

A recent news item in the American 
magazine "Popular Science" says that 
General Motors plans to market an elec¬ 
tric car during the 1984 model year. The 
car will be strictly a commuter type, with 
two-passenger capability and short-drive 
capability. 

According to PS, there will be no major 
breakthroughs. Top speed will be 
around 80km/h, while maximum driving 
range will be less than 160km. Constant 
cruising at top speed will cut this range in 
half, however. The rechargeable bat¬ 
teries are expected to last 48,000km. 

What’s new in 
windmill research? 

A team from the Cranfield Institute of 
Technology's School of Mechanical 
Engineering in Eastern England is in¬ 
vestigating some of the key problems of 
power from the wind as part of a $1 
million research program into windmills. 

Windmills are now regarded in Britain 
as a serious alternative means of 
generating energy. The UK Central Elec¬ 
tricity Generating Board is currently 
seeking a safe, reliable and good-looking 
windmill that can be installed to produce 
power from the mid-1980s. 

Under a joint collaboration with Delft 
University in Holland, the Cranfield 
researchers aim to improve the efficien¬ 
cy of windmills by persuading a greater 
mass of air to flow through the rotors. 
They are to evaluate an idea of fitting 
small metal vanes to the rotor tips, a 
step which could increase airflow 
through the rotors by as much as 200%. 

A gain of as little as 10% on a large 
windmill could produce a worthwhile 
cut in per unit energy costs. 

Cranfield is also carrying out feasibility 
studies in eight different parts of the 
world to see if there is a future for wind¬ 
mills in these areas. 


"Robots will take over Australia's total 
shearing workload within five years" — 
that's the prediction of Mr Eric Fender, 
General Manager of Actrol Automation, 
Sydney. Actrol has just released in 
Australia two new industrial robots 
developed by the US company Unima- 
tion Inc. 

The new robots are the "Puma", which 
has vision capability, and the "Appren¬ 
tice", a portable unit which can be easily 
set up on site as required. Mr Fender 
predicts that 400500 Pumas could be 
sold in Australia and New Zealand each 
year for the next 10 years. 

The "Puma" occupies no more space in 
a given situation than a human worker, 
and has five axes of rotation correspon¬ 
ding to the waist, shoulder, elbow, wrist- 
bend and hand movements of a human. 
Another feature is that the arm can be 
separated from the controller by up to 
3.3 metres with the use of a cable. 

Microprocessor controlled servos posi¬ 
tion the arm of the Puma and overall 
control is effected by means of an LSI-11 
microcomputer. The model is able to 
repeat positions to within 0.1mm. 


A solid state camera is used for vision 
imaging and allows the Puma model to 
process visual information, thus aiding 
assembly operations such as the loca¬ 
tion, identification and grasping of 
disoriented parts. 

The Apprentice robot is designed to 
make difficult vertical and out of position 
welding easy. The Apprentice can be set 
up on site in a confined space and, after 
programming, be left unattended to 
complete the welding job. Applications 
include weldine of ship hulls, large steel 
structures, road construction equipment, 
agricultural machinery, etc. 

In Australia, four Pumas have already 
been sold and the first is undergoing 
trials for the automatic shearing of sneep 
— a project that is being funded by the 
Australian Wool Corporation to the tune 
of $250,000. The aim is to replace sheep 
shearers of the human variety witn 
shearers of the robot variety. 

In the technique under development, 
the sheep are electrically stunned before 
the robot goes to work — a technique 
said to be less traumatic for the sheep 
and approved by the RSPCA. 


Sigma Data sells call system to TAA 


One of the early signs of convergence 
between computering and telecom¬ 
munications in Australia is an order sign¬ 
ed between Trans Australia Airlines and 
computer supplier, Sigma Data. 

Sigma has sold its Infoswitch Automatic 
Call Distribution (ACD) system to the 
airline's Perth reservation centre to pro¬ 
cess incoming calls. The marketing of 
ACD equipment has until now been 
almost exclusively the province of 
telecommunications suppliers, and 
Sigma Data has only recently moved into 
it from its market base as a computer 
supplier. 

The Infoswitch/ACD system channels 


calls to a reservations clerk for im¬ 
mediate attention. If callers have to wait 
longer than a predetermined period (set 
by the user), a recorded message in¬ 
forms them of the delay. Calls are then 
queued and channelled to the first 
available operator. With the Perth reser¬ 
vations centre handling about 8000 calls 
each week, this will offer significant ad¬ 
vantages over the current manual 
system. 

The ACD system will also enable TAA 
to determine whether its Perth reserva¬ 
tions centre has. enough telephone lines 
to handle the traffic flow. In addition, it 
will help estimate future requirements. 


ELECTRONICS Australia, December, 1980 









Cat. X-1400 


WHY WASTE 
MONEY ON 
‘PENNY* 
ARCADE 
GAMES? 


THE ATARI VCS* 
IS HERE! 

•video computer system 

Now you can have all the fun of the penny arcades without going outside 
your home. Yes, even the incredibly popular 'Space Invaders’™ is here! 
You can have these games — and more — with the sensational Atari Video 
Computer System. There’s years of family fun with every game. 

But the Atari is much, much more. You can make your own games by 
programming the computer yourself. You can even program the computer 
in BASIC! (with BASIC programming keypad). 

We’ve made a scoop purchase of these computers — together with 10 of the 
plug-in cartridges. If you want more cartridges (and there are dozens 
available) or other options such as the programming keypads, these are 
available throughout Australia at leading department stores. 

Hurry: our stocks of these superb Atari Video Home Entertainment 
Computers and plug-in game programs are very limited. 

• Full colour games with on-screen scoring and sound effects 

G 10 cartridges available from Dick Smith (giving over 120 game variations) 
(dozens of other cartridges available giving thousands of game variations) 

• Operates perfectly with any colour or BErW television (won’t harm TV in any 
way) 

• Computer can also be used for programming your own games or 
programming BASIC language (with optional keypad commonly available) 


€v°\ 
- 


Try the Atari Video Computer System out: if 
you’re not completely satisfied with it, return it to 
the point of purchase within 7 days in original condition 
and packaging, and we’ll refund your purchase price in full! 
What have you got to lose? with 

ONLY 

P&P $5.50 


CREDIT TERMS AVAILABLE 
TO APPROVED APPLICANTS 


DICKSMITH ELECTRONICSi 

SEE OUR OTHER ADVERTS FOR OUR STORE ADDRESSES AND RESELLERS 


MAIL ORDER CENTRE: P0 Box 321 North Ryde, NSW, 2113. PH. (02) 888 3200 


GAMES CURRENTLY 
AVAILABLE 



VIDEO CHESS 
V $59.95 

J Cat. X-1404 


NIGHT DRIVER 
$39.95 yt" 
Cat. X-1413 ■■ 
fy 






CIRCUS ATARI 
$49 95 
Cat. X-1405 


SKY DIVER 
$39.95 
Cat. X-1407 


AIR SEA BATTLE 
$39 95 
Cat. X-1408 


OUTLAW 
$39.95 
Cat. X-1410 






SPACE INVADERS 
$49.95 
Cat. X-1406 


BOWLING 
$39.95 
Cat. X-1409 


^ STREETRACER 
$39.95 
Cat. X-1414 


BREAKOUT 
$39.95 
Cat. X-1411 
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NEWS HIGHLIGHTS 


1980 has marked a record year of ex¬ 
pansion for Dick Smith Electronics, not 
only in sales and turnover, but also in the 
number of new retail outlets opened. 

During the past 12 months, new Dick 
Smith stores have been opened in 
Blakehurst, Broadway and Brookvale 
(Sydney), and in Chermside (Brisbane). In 
addition, the Adelaide store was 


relocated in larger premises, closer to 
the city. 

Another two new stores will open 
soon at 145 Parramatta Rd, Auburn 
(Sydney) and Dandenong Rd, Springvale 
(Melbourne). By early next year there 
will be 18 stores in operation, with a 
target of at least 25 by 1985. 


Electronics courses 
at Newcastle Tech 

Newcastle Technical College has asked 
us to advise readers that it provides a 
wide range of electronics courses for 
residents of Newcastle and the lower 
Hunter Valley. In addition, the college 
offers the Electronics Trades Course in 
"block release" format for students 
residing elsewhere in NSW. 

Courses available include: 

• Electronics Trades Course — a 3-year 
course covering analog and digital 
techniques for apprentices and others; 

• Post Trade Courses - television 
receiver servicing, semiconductor elec¬ 
tronics, industrial electronics, industrial 
instruments; 

• Special Courses - basic electronics, 
two-way radio, microprocessor prin¬ 
ciples, television studio techniques etc. 

For further information contact The 
Senior Head Teacher, School of Applied 
Electricity — Electronics Division, 
Newcastle Technical College, Maitland 
Rd, Tighes Hill, NSW 2297. 

Airborne laser 
depth sounder 

The Australian Defence Research Cen¬ 
tre Salisbury (DRCS), South Australia, has 
developed a new laser airborne depth 
sounder, which probably places 
Australia at the forefront in this 
technology. 

Designated WRELADS II, the principle 
of operation is based on measuring the 
time interval between the reflection of a 
laser beam from the sea surface and the 
bottom. Then, like an echo sounder, this 
time measurement is converted to a 
depth measurement since the velocity of 
light in water is known. 

All measured depth soundings must be 
associated with accurate positional infor¬ 
mation and the generation of such 
navigation data, to a few metres ac¬ 
curacy, is an essential part of the system. 

WRELADS II is installed in a RAAF 
Dakota aircraft. Evaluation trials are now 
in progress over SA Gulf waters. 

Nuclear reactors 
and safety margins 

An experimental gas-cooled nuclear 
power reactor which is nearing the end 
of its service life in Britain is to be sub¬ 
jected to extreme operating conditions 
to test the accuracy of safety margins. 

Tests will include running the reactor 
with defective fuel elements over a 
range of temperatures, and running at 
elevated temperatures by increasing the 
reactor's power and reducing coolant 
flow. The performance of the core will 
be carefully monitored during the 
experiments. 


Business Briefs: 

• Ampex Australia Pty Ltd has opened new headquarters at 65 Waterloo 
Rd, North Ryde. The new premises will be used for spare parts support for 
equipment sales, customer field service engineering, magnetic tape sales 
and service, and local magnetic tape manufacturing operations. 

• Rank Electronics has recently moved to new premises at 16 Suakin St, 
Pymble, NSW 2073 (Ph 449 5666). The move to Pymble of all NSW ac¬ 
tivities will allow the company to complete the establishment of its operations 
as an integrated unit. 

• Tektronix Australia Pty Ltd has completed major extensions to its head¬ 
quarters building at 88 Waterloo Rd, North Ryde 2113. Several key ex¬ 
ecutives from the US parent company were present for the official opening 
ceremony, which took place on October 9. 

• University Graham Instruments Pty Ltd has announced the appoint¬ 
ment of Mr Carew Northcote as Sales Manager to cover their complete 
range of products. Mr Northcote is well known in the instrument trade, and 
has spent almost 30 years in the manufacture and sales of electrical in¬ 
struments. University Graham also advise that their Melbourne sales office 
has been relocated to 274 Victoria St, Brunswick 3056 (Ph 387 6170). Mr 
Alan Jeffery has beer, appointed manager of the Melbourne office. 

• Mr Ken Allen has joined The Computer Company Ltd, taking up the new 
position of Manager, Dealership Department. Before joining The Computer 
Company, Mr Allen spent more than nine years with IBM Australia Ltd as a 
customer engineer, and subsequently spent almost three years with Tandy 
Electronics as national sales manager for that company’s computer 
products. 

• Ralmar Agencies Pty Ltd has moved to new, larger premises at 4 Carlot- 
ta St, Artarmon NSW 2064 (Ph 439 6566). The move will enable Ralmar to 
house all its goods at the one warehouse, and provide showroom facilities 
and off-street parking for customers. 



Dick Smith opens several new stores 


Left: the new Dick 
Smith store at 151 
Pittwater Rd, 
Brookvale. It carries 
a wide range of 
marine electronic 
equipment. 
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NEWS HIGHLIGHTS 


Advanced solar cell plant for Sydney 


to 


in 
an in- 


A new company gearing up 
manufacture advanced solar cells 
Sydney is being managed b 
teresting pair of Australians: the com¬ 
pany director is Bert Israel, who 
Doasts a possible record 56 years in 
the Australian electronics industry, 
and the IR&D manager is Dr Bruce 
Godfrey, 28, who is the only 
Australian with a PhD in solar cells. 

The company, Tideland Energy Pty 
Ltd of suburban Brookvale, is a sub¬ 
sidiary of Tideland Signal Corp of 
Texas, USA, a manufacturer of marine 
navigational aids and robust solar 
cells for powering the company's 
equipment. 

A project team at Brookvale has em¬ 
barked on an extensive IR&D program 
aimed at introducing local production 
of some of the most technologically 
advanced, economical and efficient 


photovoltaic cells in the world. The 
University of NSW, where Dr Godfrey 
recenty acquired his PhD, is interna¬ 
tionally recognised for its work in im¬ 
proving solar cell efficiency. 

The Commonwealth government is 
sharing the cost of Tideland's research 
by means of a $350,000 IR&D grant. 

The company is presently assembl¬ 
ing US Tideland's solar modules using 
imported cells. These solar modules 
are designed to resist the harshest of 
environments, protect the cells from 
snap changes from heat to cold, salt 
spray, moisture penetration, 
ultraviolet light, hailstorms, dust 
storms, etc, and have a theoretical 
lifespan of at least 40 years. 

In support of the R&D activity and 
module/array manufacture, the com¬ 
pany is also pioneering local manufac- 



Robots to manufacture robots 

Robots to make Robots is the name of the game in Japan. One of the 
largest electronics manufacturers, Fujitsu, will open a $40 million factory in 
1981 employing 30 robots and 150 humans. It is expected that 350 robots 
per month will come off the assembly line, as well as other electronic 
products. 

Robots for the Russians 

A recent report in the British magazine “Everyday Electronics” says that 
the USSR plans to introduce industrial robots over the next 10 years. The 
program is expected to benefit the West in terms of sales of control systems, 
at least in the early stages. 


ture of state-of-the-art conventional 
hotovoltaic cells. The company will 
e exporting cells back to its parent 
and other overseas subsidiaries. 

The principal market today for solar 
power is telecommunications applica¬ 
tions. The company hopes to reap 
benefits here from Telecom's public 
commitment to a long-term program 
of using solar power. In addition, 
solar power is used for navigational 
aids such as buoy and hazard lights, 
and flashing beacons. 

On the export front the company is 
developing contacts in South-East 
Asia where it sees tremendous scope 
for solar power, not only in the 
navigational and microwave com¬ 
munications fields but in improving 
the basic quality of life in small 
villages. 


The ‘Vidiprinter’ — for off-screen prints 

^ Developed by a British company, this 

% new combined camera and printer takes 

high resolution photographs from video 
screens, automatically processes them, 
and provides a positive or negative dry 
print in under two minutes. 

Called the Vidiprinter, the equipment 
consists of a flat-screen video monitor, 
conventional photographic lens and 
paper processor within a single cabinet. 
It is fully microprocessor controlled, and 
can be remotely-operated using a hand 
console. 

Although its uses have so far been 
mostly medical - for recording data 
from X-rays or ultra-sound scanners — 
the makers claim that it has much wider 
applications, from printing computer 
graphics to teledata and TV screen 
pictures. 

The Vidiprinter is manufactured by 
Tudorcape Ltd, Twyford Rd, Rotherwas 
The Vidiprinter in action! Industrial Estate, Hereford, UK. 


TRAINEESHIP REQUIRED 

Young man aged 18 just completed HSC. Very 
interested in ELECTRONICS & COMMUNICATIONS 
AUDIO & VISUAL fields. E&C student for 1981 would' 
prefer a traineeship to acquire practical work 
experience. Please phone 969 1448 or 969 1632 in 
Sydney. 


Telephone 

answering 
system has 
voice recognition 

Sanyo has announced the develop¬ 
ment of a prototype voice recognition 
telephone answering service that can 
control home electrical appliances. 

The device is capable of switching on 
or off three different appliances, and 
allows the user to confirm that the ap¬ 
pliances have been controlled according 
to his instructions. Further, the user can 
instruct the telephone answering device 
to play recorded messages into the 
telephone simply by saying a word such 
as "rewind" or "play" to the answering 
device by telephone. It is also possible to 
use this device to change the contents of 
an answering tape. 

The device is capable of recognising a 
total of 12 words, including four words 
for controlling the answering telephone 
device and six words for controlling 
power sources to home appliances. Fur¬ 
ther, it can synthesize a total of 14 words 
(11 words for confirming the registration 
of recognised words and three words for 
giving operation instructions). 


8 


ELECTRONICS Australia, December, 1980 

























MODEL FIFTEEN 


SERIES TWO 


CENTRE CHANNEL 3 PIECE 
REFERENCE SYSTEM 
OPERATING RANGE 


40 to 150 watts 
(RMS) per channel 




i '• 




IN HAND CRAFTED VENEER, 
INDIVIDUALLY GRAPHED, 
TESTED, AND ASSEMBLED 


The larger sub. woofer 
(dual wound) can be placed 
unobtrusively in any part of 
the room, and the small 
bookshelf pair for stereo 
image, placed on the wall, 
bookcase, or stands. 


THIS SYSTEM CREATES INCREDIBLE 
DYNAMIC RANGE USUALLY ONLY PRESENT 
WITH VERY LARGE ENCLOSURES, AND STABLE 
STEREO IMAGE, BECAUSE THE LOWER 
FREQUENCIES ARE REMOVED FROM THE 
REST OF THE MAIN FREQUENCY SPECTRUM. 


they only look and sound like you cannot afford them. 


Australian technology at it’s finest. . . 


TRADE ENQUIRIES ONLY 
7 ALEX AVENUE, 
MOORABBIN VIC. 
TELEPHONE: (03) 553 1055 


eterson SPfflKFB LABORATORY Ptv Lid 


STOCKED BY MOST REPUTABLE OUTLETS 
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Remember — all prices shown include sales 
tax, postage and packing. 

N.B. Your Sinclair ZX80 may qualify as a 
business expense. 


I 



11 “ 

-British made. 


Until now, building your own computer could 
cost you around $600 — and still leave you with 
only a bare board for your trouble. The Sinclair 
ZX80 changes all that. For just $295 you get 
everything you need including leads for direct 
connection to your own cassette recorder and 
television. The ZX80 really is a complete, 
powerful full-facility computer matching or sur¬ 
passing other personal computers costing much 
more. The ZX80 is programmed in BASIC and 
you could use it for anything from chess to run¬ 
ning a power station. 

Two unique and valuable components of the 
Sinclair ZX80: the Sinclair BASIC interpreter 
and the Sinclair teach-yourself BASIC manual. 
The unique Sinclair BASIC interpreter: offers 
remarkable programming advantages — unique 
‘one touch' key word entry. The ZX80 
eliminates a great deal of tiresome typing. Key 
words (RUN, PRINT, LIST etc) have their own 


single key entry. Unique syntax check. Only 
lines with correct syntax are accepted into 
programs. A cursor identifies errors immediate¬ 
ly, preventing entry of long and complicated 
programs with faults only to discover them when 
you run. 

Excellent string handling capability — takes 
up to 26 string variables of any length. All 
strings can undergo all rational tests (e.g. com¬ 
parison). The ZX80 also has string input to re¬ 
quest a line of text; strings do not need to be 
dimensioned. Up to 26 single dimension arrays. 
FOR/NEXT loops nested up to 26. \ ariable 
names of any length. BASIC language also 
handles full Boolean arithmatic, conditional ex¬ 
pressions, etc. 

Exceptionally powerful edit facilities, allows 
modification of existing program lines. Ran¬ 
domise function, useful for games and secret 
codes. Timer under program control. PEEK and 


POKE enable entry of machine code instruc¬ 
tions, USR causes jump to a user’s machine 
language sub-routine. High resolution graphics 
with 22 standard graphic symbols. The Sinclair 
teach-yourself-BASIC manual 96 page book free 
with every kit. 

Fewer chips, compact design, volume produc¬ 
tion means MORE POWER FOR YOUR 
DOLLAR! The ZX80 owes its low price to its 
remarkable design; the whole system is packed 
onto fewer, newer more powerful and advanced 
LSI chips. A single SUPER ROM, for instance, 
contains the BASIC interpreter, the character 
set, operating system and monitor. And the 
ZX80's IK byte RAM is roughly equivalent to 
4K bytes in a conventional computer because the 
ZX80's brilliant design packs the RAM so much 
more tightly. (Key words occupy just a single 
byte). You can add to the memory via the expan¬ 
sion port, giving a maximum potential of 16K. 


F ORDEI 

| Quantity 

3 FORM' SINCLAIR FQIIPMF.N1 

308 High St.. Kew 3101. 1 

Item 

r (AUSTRALASI 
Vic. Tel. 861 6224. 

Item Price 

A) PTY. LTD. 

Total 


Ready-assembled Sinclair ZX80 

Personal cWiputer(s). 

Price incl. ZX80 BASIC manual, 
excl. mains adaptor. 

$295.00 



Mains Adaptor(s) (600Ma at 9V DC 
nominal unregulated). 

$16.00 



Memory Expansion Board(s) takes 

up to 3K bytes. 

$ 28.50 



RAM Memory chips — standard Vi K 
bytes capacity. 

$ 10.00 



Sinclair ZX80 Manual(s) tree with 

every ZX80 computer. 

$ 15.00 


1 enclose cheque/Bankcard/Diners Club/Amex TOTAL 

1 m~T 1 M 1 1 IN i 1 ! 

1 Name - --- EA1 

| Address --—-- Postcode 


VHF TV modulator. 



Clock. 


Rugged, 

flush, 

Sinclair 

keyboard. 


780-1 microprocessor-new, 
faster version of the famous 
Z-80 microprocessor chip, 
widely recognised as the best 
ever made. 


RAM chips. 


Sockets for TV, 
cassette recorder, 


SUPER 

ROM. 
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Fantastic new options for |v2rr lair ~ 


t niT ■ <HMNJ ■ T;1 ■ ■ <3> ■ OB 

1 D| 2 a| 3 .1 4 e| 5 I I 6 HI 7 g| 8 l| 9 I 0 


READ RESTORE REM RUN RAND RET 



INPUT POKE PRINT 


■ < = ■ <>■ > = ■ S 

E rl R ll T i|Y slu 


SIN COS TAN INT RND STRS CHRS CODE PEEK TAB 

NEW SAVE DIM FOR GOTO GO SUB LOAD LIST LET 

■Qnn 



D mU F 



FUNCTION 

NEW 

LINE 


ARCSIN ARCCOS ARCTAN SGN ABS SORT VAl LEN 

DATA CLEAR CONT CIS SCROLL NEXT PAUSE 


USR 


SHIFT ■ 2 



BREAK 


V / I B 


EXP AT 


IN KEYS NOT 



THE CHIP 


a drop-in replacement for the existing 4K BASIC ROM, comes with a 
new keyboard template and a supplementary operating manual. 
Designed for high-level, full facility computing. 


KEY FEATURES INCLUDE — 

• Full floating-point arithmetic to 9-digit accuracy. 

• Logs, trig, and their inverse functions, graph plotting facility. 

• Animated displays using PAUSE n. 

• Full set of string-handling facilities. 

• n dimensional arrays, cassette LOAD and save with named 
programmes. 


AND ZX80 16K-BYTE RAM PACK 

Complete module designed to provide massive add-on memory 
capacity. 

The 16K-BYTE RAM pack can be used for program storage or as 
a database. Yet it costs up to half the price of competitive 
additional memory. 

Measuring 3 in x 3 in x 1.25 in approx., the RAM pack plugs 
into the existing expansion port on the rear of the Sinclair ZX80 
via an edge connector. No additional power supply is needed. 


SINCLAIR EQUIPMENT (AUSTRALASIA) PTY. LTD. 

308-312 High Street, Kew, Vic., 3101. Tel. 861 6224. 
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“Technology creates more jobs than it destroys” — so runs the tradi¬ 
tional argument. Nothing could be further from the truth. Modern 
unemployment is unavoidable, the inevitable consequence of the 
productive power of modern technology. 


by JOHN M. BLATT 

Professor of Applied Mathematics, University 
of New South Wales, Kensington. 

In computer circles, one hears asser¬ 
tions such as, "No one has ever lost a job 
because of computers", "Whenever 
computers cause jobs to disappear, 
other jobs are being created as a result 
of computer technology", "Unemploy¬ 
ment associated with technical progress 
is not just due to computers, tne com¬ 
puter is only part of the picture", and 
"There is nothing new about technical 


progress, it has been going on for cen¬ 
turies, and all attempts to put back the 
clock have ended in failure". 

The first thing to notice about these 
assertions is their internal contradiction: 
If no one has ever lost a job because of 
computers, then why the other 
statements? All this sounds very much 
like excuses for not being willing to 
come to grips with a real problem. 
Perhaps the worst form of prevarication 
is the assertion: "We do not have ade¬ 
quate statistics to come to any firm con¬ 
clusion". By the time the statistics are 
"adequate", the problem is likely to be 
well and truly too far gone to admit of 


any solution whatever. 

One can dispose of these excuses, 
though unfortunately not of the real pro¬ 
blem, in a very few words. Few people 
have been sacked because of computers 

- but many jobs have been lost. The 
semi-skilled clerk adding up columns of 
numbers quits the job for some perfectly 
valid reason of his or her own, but he or 
she is not replaced. Yes, computers 
create new job opportunities — but not 
as many as they destroy, and not for the 
same people. The low skilled clerk is no 
computer programmer, and cannot be 
made into one. Yes, there is more to 
technical progress than just computers — 
but this is no excuse for computer peo¬ 
ple to wash their hands of the problem: 
computers are at the very centre of 
modern technology. Yes, technical pro¬ 
gress has been going on for a long time 

- but it behooves us to draw correct, 
not merely superficial and misleading, 
conclusions from this long historical 
experience. 

The lessons of history 

So, let us indeed take the long view. It 
may appear irrelevant at first, but please 
bear with me. I suggest we start by look¬ 
ing 200 years back, to the year 1778. In 
the Great Britain of that time, as in all 
other countries then, the vast majority of 
the population lived and workea on the 
land, certainly more than 80% of the 
population and perhaps closer to 90% in 
most places. Rural productivity was so 
low that all these people were needed 
just to feed themselves plus the small ci¬ 
ty populations of the time. 

There has been enormous technical 
progress in agriculture since then, so 
much so that tne ratio of city to country 
population has reversed. In Australia to¬ 
day around 85% of the population lives 
in cities, and the figures are similar for 
other industrialised countries. 

Now let us suppose, for a moment, 
that it became accepted policy to put 
people back on the land, say for some 
social reason such as an ecologically 
balanced life. Suppose further that this 



"We have become so enormously productive as a society that considerably fewer 
than all of us suffice to produce everything needed by all of us." 
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robots 
your job? 



drive actually succeeded, and 80% of 
Australians did live on farms and cattle 
stations, with only 20% left in the cities. 
Who would then be able to consume all 
the agricultural product? Who could eat 
all the feed, use up all the animal and 
vegetable fibres, etc, produced with 
modern technology by all these rural 
producers? Our own population ob¬ 
viously could not do so. 

Export it? To the other countries within 
the same system, such as the USA and 
the EEC? But they are choking already 
under agricultural surpluses, and would 
choke much more if 80% of all their 
population should be back on the land. 
To countries outside our system 
(developing countries)? Maybe yes, 
maybe no, but in any case this is not an 
answer, it is an evasion. Looking outside 
the system for a solution amounts to a 
refusal to face the facts about the struc¬ 
ture of the system itself. 

The last 200 years of history should 
have taught us as our first lesson: a really 
"great leap forward " in technology (of 
agriculture) does result in a permanent , 
irreversible decrease in the proportion of 
people needed to satisfy all reasonable, 
or even unreasonable , demands for 
these products. When I was young, my 
parents taught me that it was a mortal 
sin to throw away food. Today, people 
throw out one-day old bread! In spite of 
that sinful waste, we are still sending 
negotiators to the EEC and the USA to 
get rid of our oversupply. 

Our second lesson from history reads: 
it is not true that employment was found 
for all those displaced by the new 
technology , elsewhere within the 
system. Many peasants of old Europe 
could not be, and were not, converted 
to industrial workers in the cities of the 
old continent. Out of a total European 
population of less than 200 million at the 
start of the period, 35 millions emigrated 
to the USA, alone. Indeed, emigration to 
new continents with free land was the 
main avenue for the peasant displaced 
from his ancient heritage in Europe, not 
industrial employment in European 


cities. Many traditional peasants were 
both unwilling and unfitted to become 
industrial workers. The fate of the pea¬ 
sant was a sad one, indeed, for he did 
not find what he was seeking, not 
anywhere on the whole globe. I recom¬ 
mend The Uprooted" by Oscar Handlin 
(Grosset and Dunlap, New York) for a 
deeply moving, sympathetic account of 
that fate. It would take us too far here to 
tell the full story. 

The peasants were unfitted for in¬ 
dustrial work for many reasons, high 
among them the traditional conser¬ 
vatism of the peasant, his unwillingness, 
amounting to practical incapacity, to 
learn new ways, to do new things. But 
we must not forget another reason, 
which it is unfashionable to mention in 
this progressive age of ours — sheer in¬ 
ability to learn even when trying. 

Consider the village idiot 200 years 
ago, who could not be taught to read 
and write. Then, this did not matter. 
Hardly anybody else in the village, stupid 


or clever, could read or write, or felt any 
urge to learn. Our village idiot made a 
perfectly good shepherd or swineherd, 
and he could use a pitchfork as well as 
the next fellow. He was not 
unemployable, nor alienated from socie¬ 
ty. He was a useful, working member of 
tne society, contributing his fair share to 
the total product and none the worse lik¬ 
ed for being no smarter than he needed 
to be. 

Now consider this same village idiot in 
a farming community today. He cannot, 
and cannot be taught to, drive a tractor, 
operate a combine, run a harvester. 
Unable to read and write, and unable to 
learn, he cannot read directions or warn¬ 
ings of danger in handling expensive 
machinery. He is not merely 
unemployed, he is unemployable. Our 
modern society has relegated the village 
idiot to the scrap heap of welfare cases. 
He has two strong arms and two willing 
hands — but our society can give him 
nothing to do with them. 
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Affluence is increasing, except for the unemployed 


Thus our third lesson from history: 
Technological progress imposes an up¬ 
ward change in the minimum level of 
ability to carry on useful productive 
work. What was adequate 200 years 
ago, is entirely insufficient today. Wnat is 
adequate today, may be entirely insuffi¬ 
cient tomorrow; and tomorrow is 
descending upon us! 

Coping with progress 

The new technological revolution is 
not primarily in agriculture, rather it 
started in manufacturing industry, and is 
now invading tertiary industry as well 
(for example, point-of-sale terminals, 
computer theatre bookings, and the 
like). The effect, just as it was in 
agriculture, is to enable fewer, more 
highly skilled, people to produce more 
and more goods and services. 

Until the late sixties, the pressure on 
employment opportunities was absorb¬ 
ed, and neutralised, by a number of ef¬ 
fects, not all of them desirable a priori: 
(1) Increased affluence; (2) Increased 
wastefulness, much of it deliberately in¬ 
duced by changing fashions and built-in 
obsolescence; (3) The provision of en¬ 
tirely new products and services; (4) 
Development of entire new "industries", 
such as advertising, for the sole purpose 
of increasing the desire for more con¬ 
sumption; (5) Last but not least, war, that 
most famous and ancient consumer of 
all. We are frightened, quite rightly, of all 
out, total atomic war; but little brushfire 
wars, in Indo-China or Africa or South 
America, seem to be all the rage. Only 
when little wars threaten to escalate into 
big ones, as in the Middle East, is there 
any real effort to work out negotiated 
settlements. 

What we are seeing now, as we enter 
the 80s, is the increasing failure of these 
devices to stem the tide of technological 
unemployment all over the developed 
world Affluence (except for the 
unemployed) is still increasing, and so is 
wastefulness; new services and products 
are still being marketed; and we are not 
likely to complain of a shortage of adver¬ 
tising effort, or of wars. Yet all these 
seem to be insufficient to employ our 
entire population. We have become so 
enormously productive , as a society , 
that considerably fewer than all of us suf¬ 
fice to produce everything needed by all 
of us , in spite of frantic efforts to redefine 
what is meant by "need". 

We are floundering in a sea of troubles. 
Unemployment is large and growing, 
and the unemployed are so impolite as 
to refuse to starve to death quietly. They 
may be losing hope of ever getting a job 
(probably quite rightly so), but they still 
wish to eat. A man willing to work, for 
whom no job can be found, must not be 
called a dole-bludger. The fact that there 
are a few real dole-bludgers should not 



be used as a pretext to claim that all the 
unemployed are unwilling to work. This 
is simply untrue, and a lie is a lie, no mat¬ 
ter how high the position of the liar. 

One does not have to be a radical to 
foresee serious trouble. A true conser¬ 
vative, valuing stability and order in 
society, should be the most worried per¬ 
son of all. Some of the unemployed 
"dole-bludgers", in desperation, are turn¬ 
ing to drugs and crime; more will do so 
in the future. Just how much of this can 
our society stand, without collapsing in¬ 
to a nightmare world where the streets 
of our cities, our dwellings and our 
laces of work (for those of us who still 
ave work) become like jungles full of 
predatory animals, unsafe to live in and 
unsafe even to pass through? There are 
cities like this in the world today. Sydney 
has not reached this stage; but the trend 
is alarming, and if nothing is done about 
it, Australian cities are bound to go the 


to work with very little, if any, increase in 
employment. As technical progress runs 
its inexorable course, all demands, even 
overstimulated and wasteful ones, can 
be met with a work force which is only a 
fraction of our total population of work¬ 
ing age. Prosperity for the employed and 
their employers is worth having, . of 
course; but it is cold comfort to the 
unemployed. 

We cannot cure unemployment by 
"stimulating investment". A climate of in¬ 
creased investment confidence is 
beneficial to business, and no one argues 
against trying to achieve this. But it is no 
cure for unemployment; indeed, invest¬ 
ment in fixed capital works against more 
employment. This investment is mainly 
in labour-saving machinery; even if (the 
unusual case) the machinery in question 
is produced here in Australia, the extra 
employment so gained is small com¬ 
pared to the employment lost after the 


Developmental "intelligent " robot at Stanford Research Institute , California. The 
machine is shown selecting a bolt (left) to fasten down an engine cover (right). 


same way. What kind of a conservative is 
it who stands by and does nothing while 
the very basis of the society he values is 
collapsing about him? 

False trails 

So, what can we do? Let us start by 
enumerating what will not work. 

We cannot cure unemployment by 
"stimulating demand". Increased de¬ 
mand, if achieved, will bring prosperity 
to the employed and to their employers. 
But while a few more people may obtain 
employment through increased overall 
economic activity, it is most unlikely that 
this effect could outweigh the effects of 
technical progress in production. At pre¬ 
sent, in many of our industries, there is a 
large excess capacity which can be put 


machine is installed; furthermore, the 
gain is temporary, the loss is permanent. 
I know of one major company in Sydney 
that has quadrupled its fixed capital in 
the last dozen years - but they employ 
not one man more than they did then. 
Many companies are getting along with 
less labour than they did 10 years ago, 
not merely in spite of, but precisely 
because of, increased investment in fix¬ 
ed capital. 

We cannot escape our troubles by ex¬ 
porting. The countries that we wish to 
export to are in the same trouble as we 
are; the industries best able to export, 
such as mining, employ very little labour; 
and much of our labour-intensive in¬ 
dustry, for example the car industry, is 
not "ours" at all: it belongs to foreigners. 
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The 4000/2.. 
a superb loudspeaker 
system you can affordT 


The 4000/2 system is the second in a 
series of loudspeaker systems designed 
by ETI and developed in co-operation 
with Philips Elcoma. Each unit incorpo¬ 
rates the latest Philips loudspeakers 
from Europe. The result is a superb 
system that rivals many commercial 
units in quality and performance at the 
right price. 

Because the 4000/2 system is also 
available in kit form for home con¬ 
struction, you can make impressive 
savings and still have a high perform¬ 
ance system that looks like it has been 
put together by a professional. 

A100 watt RMS system. 

The total kit includes: 

• 300mm high performance woofer 

• 50mm textile dome - mid range 



• 25mm textile dome - tweeter 

• 14 element cross over network. 

See your Pl.'lips dealer today or send 
for complete details including a free re¬ 
print of the original construction article. 
Further information on Philips 
loudspeakers; a list of Philips dealers 
and a free 4-speed stroboscope card for 
checking the speed accuracy of your 
turntable. 


r.u. box ou 

LANE COVE. N.S.W. 2066 

Please send me complete informa¬ 
tion on the Series 4000/2 
loudspeaker system plus my free 
4-speed stroboscope card and 
further information on loudspeak¬ 
ers. 


NAME 

ADDRESS 

STATE 


Please Print 


P'CODE 



Electronic 
Components 
and Materials 


PHILIPS 
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Modern unemployment is a consequence 



Overall view of the "intelligent" robot developed at Stanford Research Institute. Here 
an operator trains the system to identify the corner positions of a bin. 


Just imagine the reaction of head office if 
the Australian subsidiary should suggest 
exporting its product to compete with 
the product of the parent company or 
one of the other subsidiaries! 

We cannot escape our troubles by 
reducing the "wage overhang". Of 
course, real wages can be, and have 
been, adjusted downwards in the last 
few years. But these are minor, marginal 
adjustments. Big adjustments in that 
direction are neither possible nor 
desirable. We do not want our nation to 
live in hovels and work a 70-hour week 
for bare subsistence. Yet just this is the 
comparison likely to be made by a 
transnational company deciding bet¬ 
ween investment in Australia and invest¬ 
ment in certain other countries. No ad¬ 
justment of exchange rates could possi¬ 
bly overcome this sort of descrepancy. 

As long as there are such countries in 
the world, and as long as investment is 
decided to such a large extent by big 
transnational companies, direct protec¬ 
tion through quotas or tariffs is the only 
way industry can survive in a "high wage" 
country. (Economists, almost to a man, 
hold otherwise. This is not the place to 
go into a technical economic argument. 
Suffice it to quote the experience of the 
USA. When the Americans, after their 
civil war, introduced high protective 
tariffs, English economists ridiculed the 
economic folly of this brash young na¬ 
tion. Fifty years later, the USA had push¬ 
ed way ahead of the UK in industrial pro¬ 
duction, and almost no one in England 
was laughing. Only economists have 
refused to learn this lesson, even to this 
day; but perhaps there is still hope "in 
the long run", even for them). 

But while protection can ensure that 
we retain industries considered vital for 
defence or other national purposes, pro¬ 
tection cannot cure unemployment, 
unless the protected industries are 
hopelessly inefficient by world standards 
— hardly what we want to achieve. If 
they are efficient, they employ few 
people. 

Of course, machines cannot do 
everything, and there will still be 
employment in service industry, such as 
health care, education, and entertain¬ 
ment. Health care, in particular, is likely 
to expand rather than contract; and 
"education for leisure" may give a boost 
to an education establishment hard hit 
by the demographic trend to lower birth 
rates. However, while these jobs cannot 
be done by machines, neither can they 
be done by "village idiots" (new style). 
Not everyone can become a trained 
nurse, a teacher, or a star musician. In 
service industry, as elsewhere, jobs for 
people with special skills and abilities are 
safe enough - it is the low skilled jobs 
that are threatened by technology. 

Perhaps the most immediately appeal¬ 


ing measure, though rather radical in the 
view of some, is to spread the work by a 
drastic reduction in working hours, say 
four hours per day instead of eight. But 
even this will not cure unemployment. 
The reason is the "village idiot" effect. As 
we move into the supermodern age of 
computers, more and more of us are 
becoming classified as village idiots, 
essentially unemployable, unable to ab¬ 
sorb the training required to make us 
able to take an active part in this form of 
production. In spite of the shibboleths of 
our "educationists", it is simply not true 
that all of us are equally capable of learn¬ 
ing to become computer programmers 
or maintenance engineers, to say 
nothing of more advanced areas of com¬ 
puter science. A very significant fraction 
of the population can be taught little 
more than simple coding, if that. And 
simple coding is being outmoded rapidly 
by the progress of software technology. 

An interesting point in relation to ser¬ 
vice industry employment is that so 
much of it is government employment. 
The government, not private industry, 


runs hospitals, education, and even 
much of entertainment (think of the 
ABC). The thought that this may be the 
main, or even the only, area of expan¬ 
ding employment in the future might 
well give pause to over-enthusiastic pro¬ 
ponents of the ability of free private 
enterprise to solve the unemployment 
problem. 

The easy options, the conventional op¬ 
tions, are running out. All these ap¬ 
proaches are failing, and will continue to 
fail, to cure unemployment. Modern 
unemployment is basic , structural, and 
inevitable. It is an unavoidable conse¬ 
quence of the overwhelming increase in 
the productive power of modern 
technology. 

A way out? 

The main purpose of this article is to in¬ 
sist that we are facing a real problem, 
that we must ask the right questions, and 
that we must not accept evasions or 
sham answers. It would be idle for me to 
claim, and I do not claim, that I have a 
ready-made answer. 
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of the productive power of modern technology! 


However, I believe it would be wrong 
to leave the matter the way it appears at 
the end of the preceding section. If our 
question is, "Wnat can we do to create 
more employment?", then the present 
situation does look utterly black, with no 
way out of the tunnel. 

But is that the right question? 
Sometimes it pays to step back from a 
problem so as to get a bit of perspective. 
Looked at from a broader, human point 
of view, is it in fact such a disaster if we 
cannot "create employment" for 
everyone? What we really have here is 
the fulfilment of one of the most ancient 
dreams of mankind: Abundance for all, 
with plenty of time for leisure and enjoy¬ 
ment, without hard work on the part of 
anyone. We now possess mechanical 
slaves, amazingly fast, efficient, and 
becoming ever more intelligent, who 
can be made to do all the routine tasks 
of economic production. The slaves re¬ 
quire only instructions about what to do, 
and occasional maintenance. Human be¬ 
ings should be able, individually and col¬ 
lectively, to relax and enjoy the rich and 
easy life. 

We have all been brought up to 
believe that man cannot live without 
working. "In the sweat of thy brow shalt 
thou eat bread, till thou return unto the 
ground." We have all heard stories about 
the degeneration of Roman population, 
fed on bread and circuses with all the 
work done by slaves. Abundance for all, 
without working, seems to us less a plea¬ 
sant dream than a nightmare. 

But how much of this reaction is 
"human nature", and how much mere 
conditioning in our youth? Is it really true 
that man cannot live without spending a 
major fraction of each day at an 
assembly line or in an office? Even if our 
genetic make-up includes a desire to 
earn our living, surely there is nothing 
natural or genetically appropriate about 
the sort of work most of us do nowa¬ 
days? 

It is quite true that man needs a pur¬ 
pose in life, he needs something impor¬ 
tant to do. But that something need not 
be paid work for economic production. 
Elaborate religious rituals, sporting con¬ 
tests, art music and theatre, dancing, 
etc, have all been taken very serious¬ 
ly by men at many times, in many places. 

Is it so obvious that they cannot possibly, 
in the future, take the place of the 
assembly line and the office? Man needs 
to have a living, of course, but he can do 
quite well, thank you very much, without 
working for it in the sweat of his brow. 

Indeed, it is by no means true that all of 
us earn our living by hard work. Much of¬ 
fice work, not only in government offices 
but also in the offices of big corpora¬ 
tions, is exceedingly leisurely, to put it 
mildly. We hear regular complaints 
about waste of taxpayers' money by an 
overblown and inefficient public service 


bureaucracy. There is less complaint 
about overblown and inefficient cor¬ 
poration bureaucracies, but few would 
deny their existence. Nor is "featherbed¬ 
ding" an unknown practice in blue-collar 
circles. One could argue that a significant 
number of people "earn their living" right 
now without exerting themselves 
unduly. 

Far from being undesirable, it seems to 
me that this represents a sensible and 
practical adjustment of our society to the 
realities of technological progress. We 
are not ready, yet, to accept the full 
logical consequences of our vastly in¬ 
creased material productivity. People 
must be "employed" at something, 
before they are accepted as full 
members of our society. So, we 
"employ" many of them to do next to 
nothing, to push around meaningless 
pieces of paper from office to office, to 
act as third man or fourth man on a 
device which can be operated quite ef¬ 
fectively by one man, and so on. The net 
result is to keep up employment, 
without flooding the market with addi¬ 
tional real goods way in excess of de¬ 
mand. As a halfway house, this is quite a 
reasonable way out, in spite of (or 
perhaps precisely because of) its logical 
inconsistency. There exist other forms of 
temporary adjustment, for example pro¬ 
posals for permanent part-time work and 
other forms of sharing employment. For 
the reasons given earlier (the village idiot 
effect) these are not permanent solu¬ 
tions, but who are we to scoff at 
anything which gives at least some tem¬ 
porary relief? 

In the long run, though, why should 
men be "employed" when enough can 
be produced for all, by a small fraction of 
the population of working age? What is 
wrong with allowing people to live their 
lives and use their allotted time on earth 
in accordance with their own desires, 
not beholden to some boss for the best 
hours of every day? Naturally, such a fun¬ 
damental change of attitude cannot 
come overnight. It requires a complete 
reversal of beliefs that many of us still 
profess fervently and do our best to instil 
into our children by education. But there 
is nothing inherently impossible about 
such a change coming about eventually, 
under pressure of circumstance and in¬ 
evitable necessity. 

I can foresee a glimpse of a future in 
which people are paid a living 
allowance, enough to buy not only 
necessities but substantially everything 
they may reasonably desire to have; paid 
this allowance as a matter of basic 
human right, not by virtue of doing 
economic work. Just such proposals 
have already been put forward in the 
USA, under the heading "guaranteed 
minimum wage", and I believe we shall 
hear more of them in the future. A few 
people, with special abilities and advanc¬ 


ed training, suffice to keep economic 
roduction running, the production itself 
eing carried out almost entirely by 
machines. Some other people, again 
with special abilities and training, will be 
employed in various service industries. 
But ordinary productive employment of 
the sort we think of nowadays as nor¬ 
mal, may become such a scarce com¬ 
modity that people, without special 
abilities but with a burning desire to be 
employed somewhere, may have to pay 
for the privilege. I suspect very few will 
wish to do so. 

In my view, it is a mistake for computer 
people to mouth apologetic phrases 
about what is happening to employ¬ 
ment. We are going through a time of 
transition, and such times are always dif¬ 
ficult. But fundamentally, there is nothing 
to apologise for. Employment should be 
abolished, people should not be forced 
to work just in order to be able to eat. 
Abundance for all, without working, is 
within sight of our generation. We now 
have, or will have very soon, the 
technical capacity to produce, quite 
literally, paradise on earth. We lack only 
the understanding and the will. 

The author would like to acknowledge 
valuable comments from many people, in¬ 
cluding Dr Brian Burn, Profs W. Ford and M. 
Kemp, Dr Helen Murphy, and Mr R. W. 
Rutledge. The opinions expressed here, 
however, are entirely the author's 
responsibility. 


Reprinted with permission from the 
Australian Computer Bulletin, February 
7979. Copyright 1979 Australian Com¬ 
puter Society Incorporated. ® 
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Fifty years of 
talking pictures Pt. 2 


In Pt 2 this month, the author continues his reminiscences of the 
early talkies era. He describes a typical installation, and relates 
some interesting stories from the period. 












by G. M. NEALE 

34 Madeleine St, Glen Waverley, Vic 
3150. 

To illustrate the bizarre state of sales 
and installations at the time, there is no 
better example than the Victory Theatre, 
Malvern. This theatre was one of those 
old square box-like halls seating about 
800. Into this old, austere, theatre went 
the largest equipment RCA produced in 
America; an equipment that would have 
well catered for any of the big theatres in 
the capital cities seating 3200. I did hear 
that it had been earmarked for the 
Regent, Adelaide; however, irrespective 
of what transpired, the Victory ended up 
with the equipment. 

The equipment was designed for a 
supply ot 460V DC, and this would have 
suited several of the capital cities at the 
time, but not the suburbs. The early 
systems required battery supplies or DC 
generators. It was not for some four to 
five years (about 1933/34), that rectified 
AC was introduced. 

[It may surprise some to learn that 
Melbourne had a 460V DC electric 
supply well into the late thirties, (though 
the suburban areas were AC). The 
arrangement was somewhat similar to 
two 230V DC generators in series. 
Lighting came off the 230V, and motor 

ower, other than for fractional 

orsepower types, was derived from the 
460V]. 

The Victory system included two 
motor-generator sets wired so that 
either set could be used. In a major 
theatre, the motor-generator would be 
running continuously from 10am till near 
midnight, in which case they would most 
likely alternate between sets from day to 
day. The Victory running time was from 
7pm till near midnight. 

Each set consisted of four units in line; 
a 460V DC driving motor, a double 
ended commutator generator 
developing 500V DC at each 
commutator and connected in series to 
produce 1000V DC plate supply for the 
final amplifiers, a 24V DC generator for 


speaker fields and signal lamps, a 12V 
DC generator for filaments etc. 

The supply to the theatre in those days 
was 430V/215V single phase AC. The 
460V DC necessary to supply the two 
motor-generator sets mentioned above 
was generated with yet another motor- 
generator, built locally. The 460V DC 
motor was arranged with the armature 
shaft extended either end and a 
generator coupled either side, with the 
fourth generator in line and beyond that 
again. It was not a simple matter to 
replace the motor with a suitable AC 
one, but it was comparatively easy to 
have an AC to 460V DC set made up 
from good second hand units. 

To complete the machinery room 
there was a fourth motor generator 
AC/DC providing 110V 180A DC for the 
arc lamps, and an engine driven 
generator to supply the arc lamps should 
the "town" supply fail. This was left over 
from the silent days; should the town 
supply fail in the talkie era, that was the 
end of the show; very few theatres ever 
installed stand-by AC generators. 

At that time, I was not familiar with the 
principles of audio amplification. The 
difference between voltage amp¬ 
lification and power amplification had 
me tossed, for the circuits looked 
much the same. In any case I was still 
trying to sort out three phase, single 
phase, etc. First things first. However, I 
recall there being four large valve 
sockets in the middle of the amplifier 
rack, unused. I was told at the time, 
there was enough power available from 
a previous stage to operate the speakers, 
and so the final output valves in this 
magnificent equipment were not 
needed. I have often wondered whether 
the 1000V plate supplies were then 
necessary, or whether tne previous stage 
required something much less. 

mere were many experiences in those 
early installation days that appeared 
anything but funny at the time. We had a 
lovely little theatre at Glen Huntly, 
modelled on the Spanish style and not 
long built, in which an RCA equipment 
was to be installed. 



An original Western Electric "Mirror- 
phonic " universal sound base fitted with 
a later model Simplex projector. The 
"sound-on-disc" turntable has been 
removedbut would have extended 
from the lower shelf , behind the rear 
legs. 

The theatre featured textured plaster 
walls coloured appropriately, dark oak 
beams, heavy drapes, and much carpet. 
The whole of the auditorium ceiling was 
dome-like and coloured to resemble a 
blue night sky with many stars. 

Installation blueprints included the 
schematic arrangement for screwed 
conduits to be run between the box, the 
apparatus room, the stage, and the main 
switch room. The box was at the rear of 
the dress circle while the apparatus 
room was at ground level and some 
distance from the main switch room, 
also on that level. The drawing indicated 
a number of runs of conduits in specified 
sizes. 
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/A close-up of the Mirrorphonic sound head, which sits just below the projector 
mechanism. The meter at left monitored the exciter lamp current. 


The electricians went to it, hauling 
down heavy curtain drapes (which later 
became very useful to curl up in for a 
few hours sleep), pulling up carpets and 
floor boards, knocking holes through 
brick walls and dislodging plaster, to 
install the conduits. Following in haste, 
were other tradesmen to repair the 
damage. 

When the time came to feed the cables 
through the installed conduits, it soon 
became obvious that the conduits were 
too small, though they checked out 
correctly with the drawings. What was 
not appreciated was that American 
conduits are measured (and most 
sensibly), by inside diameter, whilst 
British and Australian are given in outside 
diameter. The whole procedure of 
wrecking and making good had to be 
gone through again. 

This, perhaps, was good example of a 
lesson to be learnt in marketing. Had this 
been a Western Electric contract, there 
would have been a WE engineer on the 
job supervising the electrical contractor 
from the start. As it was an RCA 
installation sold outright, the pre¬ 
installation requirements were carried 
out to specification alone. The RCA man 
turned up only to terminate the cabling, 
get sound through, and commission the 
system. 

Another occasion that comes to mind 
was of the application of a stroboscope 
to check out the speed of 78rpm turn¬ 
tables. I would go so far as to say very 
few in the electrical industry had even 
seen a stroboscope; most turntables 
were spring driven, and if there was a 
speed correction to be made it was 
made by ear. 

In this particular instance a cardboard 
disc type turned up in the packing case 
with the dual turntable used for 
incidental music. The projectionist, 
having read the directions on the reverse 
side of the card, thought he would put it 
to test. Up until then, the reproduction 
had sounded normal, but on spinning 
the stroboscope disc, the segments were 
an indistinguishable blur. 

Adjustments were then made to the 
ball governor until the black and white 
segments were stationery. However, 
reproduction from a record now 
sounded anything but right. The 
mechanical adjustment was reset to the 
original position, checked out by ear, 
and left at that. 

What was not understood at the time 
(and perhaps for a long time after), was 
that the stroboscope was designed for 
60Hz lighting, as in America, and not for 
the 50Hz supply in this country. 

My favourite story is one as told to me 
by Vic Mason, one time with Western 
Electric. Vic completed an 
apprenticeship as a dockyard electrician 
in the late twenties, applied for a 
position with WE (Sydney) and was duly 
accepted. 

To quote his own words — "I reported 
on the Monday morning fully expecting 
to sit in on some formal schooling, so it 


came as a shock when the chief said, 
'We are terribly busy with installations 
Vic; here are the handbooks and circuits, 
go down to the store where you will see 
equipment unpacked and find out what 
you can by reading and looking at the 
gear. It would be an understatement to 
say I was bewildered. 

"From time to time during the week, 
some of the engineers would flee in and 
out and possibly spare 10 minutes 
explaining a point for me, though I was 
quickly becoming snowed under with 
the new technology. Till then I had never 
been in a projection box, and knew 
nothing about sound amplification. 

"By midday Saturday, I was well aware 


that talking picture technicians observed 
a seven day week (with six nights) so I 
thought it prudent to hang on for two or 
three hours after lunch. About four 
o'clock, when I was about to leave, the 
chief came hurrying down and said, 'Oh 
Vic, I am glad you are still here. Just had 
a ring from the Roxy, Broadway. They 
have lost sound on one machine and 
had to refund the matinee kids their 
money. Grab a cab and see if you can 
put them right for tonight's 
performance/ I protested, but it was 
laughed off. 'You'll be right Vic, give us a 
ring if you are not getting anywhere.' 

"When I arrived both the manager and 
the projectionist led the way up to the 


Below: An operator sets up a disc on the Western Electric sound "reproducer set". 
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More innovations from HIOKI 




LIGHTWEIGHT, PORTABLE 
DIGITAL Hi TESTER 

Has advanced features that save time, 
ensure accuracy - a demonstration 
will show how much you need it! 


FEATURES: 


Measures capacitance0.001 mF to 20//F. 
Input impedance lOMft and lOOOMn 
200/2000mV DC. 

Digit-serial and bit-parallel BCD output. 
Optional Accessories - 
9022 Temperature Adaptor, 

Also 9014 and 9081. 


PUTS YOU YEARS AHEAD! 


• SYDNEY 601 6600 • MELBOURNE 329 6511 • 
BRISBANE52 5231 • ADELAIDE46 6411 • PERTH4466622 


H. ROWE 


i& CO. PTY. LTD 


CLEAR 


- fast and true 


A NEW CONCEPT IN DIGITAL MULTITESTERS. 

Look at the advanced technology of these three new high-performance testers 
and you'll wonder how you ever worked without them. They speed the job and extend 
your skills. Each one has features never 
before included in testers of their 
compact size and weight. 


3208 

ELECTRONIC FUNCTION 
CALCULATOR WITH OMNI 
CAPACITY 

One-handed, one key operation to 
give you accurate answers. DMM 
and calculator answers appear 
simultaneously. 

FEATURES: 

DMM features refer 3207. 
Operation of the SHIFT button 
enters DMM information 
into the calculator. 

> DMM figure is redisplayed 
in the form shown in the 
following example: 

When 190.0mV DMM 
display is keyed- ia 
190.0 XI0 -03 is 
displayed. 


An Inspiring Christmas Gift! 


3207 

LIGHT, THIN, 
FULL AUTO¬ 
RANGING 

Slim as a pocket 
book with enor¬ 
mous capacity and 
accuracy. Has the 8 
features you need 
most. 

FEATURES: 

Input impedance 
AC/DC 10MH and 
lOOMH on200mV. 
Low power ohms for 
in-circuit resistance 
reading. 

• Alarm provided for 
continuity test, 
i Diode check range. 

Optional Accessories - 
9014 High Voltage 
Probe (30kV DC), 

9081 External Shunt 
(10A DC). 


3209 





























50 years of “talkies” 


box. As soon as we entered, the projectionist demonstrated 
how, on switching to the left hand machine, and turning the 
fader up, there was plenty of background noise but, on 
transferring to the right hand machine, the system was dead. I 
was wishing the hell they would both go and let me follow 
through the handbook from step one, though it was just as 
well for I didn't even know how to switch on. 

"By this time I had put on my dust coat and unfastened my 
brand new tool bag with 'Western Electric' on it in gold letters. 
The fader was left turned full up on the dead machine. I 
remembered reading that all wiring to the amplifier rack was 
routed through the 'A' junction box and this included battery 
supplies. In order to make some impression I couldn't think of 
anything better than to measure the battery voltages in the 'A' 
box. 

"This box was about six feet above floor level, and on the 
floor below was a simple flat-top sheet metal 'black box', 
which seemed just the correct height to stand on. I had no 
sooner put my weight on it, when a crackling roar came from 
the monitor speaker, frightening the daylights out of us all. 
The projectionist quickly established that he could turn the 
noise down with the fader, and it became apparent the failure 
was somehow to do with the box I was standing on. 

"I proceeded to make the DC measurements, thinking all the 
time, what the hell can be in the box I am standing on. Plate 
resistors, grid resistors, coupling condensers, filter con¬ 
densers, bias, many many soldered connections — all flashed 
through my mind. If only those two people would go. 

"There was no way out. I could see by their expression and 
the way they both eyed off this black box, that the trouble 
must be in there. So, with my heart going thump-ity-thump, I 
lifted the lid of the box and there, looking me square in the 
eye, were two dry batteries and a wire to one of the spring 
clips, which had come adrift. Nothing more, nothing less. I put 
the wire back and sound was restored. 

"I didn't know it then, but I was dealing with the 90V HT to 
the photoelectric cell. I took the opportunity of checking out 
the location of the power supplies (110V AC, batteries, etc), 
switching, along with the system transfer key switching, pilot 
lamps, meter reading and so forth, and I guess that small bit of 
'trouble shooting' gave me as much confidence as a week in a 
classroom." 

How true that is. Many engineer-technicians have been 
shaken when confronted with complicated equipment for the 



Close-up of the Simplex projector mounted on the universal 
sound base. The base was designed to suit a variety of silent 
projectors, of which an earlier Simplex and the Powers were 
the most popular. (All photos courtesy MCA Australia, 23 
Pelican St, Sydney.) 


first time but, once having gone through a service exercise, 
the procedure appears infinitely simpler each time. 

To digress from the talking picture world for a moment, my 
thoughts go back to 1943 wnen I was one of four inexperienc¬ 
ed technicians fresh out of radar school. We found ourselves 
on the other side of the world — a long way from instructors 
or technical friends — and solely responsible for the readiness 
of no less than 12 radar systems in HMAS Shropshire. 

I knew how poor old Vic felt; none of us had even seen the 
equipment before, except on paper, and there was plenty of 
top brass to play the role of the projectionist and theatre 
manager. 


The Imagination 
Machine 




IM-l Your Life Will Never Be The Same - Two great achievements - a powerful 
state-of-the-art personal computer and a thrilling home entertainment centre in 
one single package 

• User-programmable in BASIC • With loads of pre-programmed software for 
educational entertainment and home and personal management • Features - 
9K RAM, 14K ROM • 53 key typewriter-style keyboard • 32 characters x 16 line 
screen format • Alpha numerics in three colour modes with up to eight colours 

• Built-in sound synthesizer with a range of three octaves including flats and 
sharps • Six function built-in cassette tape deck • Two game-style hand-held 
controllers • Unique shift key for "BASIC keywords" • Expandable for floppy 
disk, printers memory and more. 

$995 inc colour monitor. Tax paid. 

Distributed by 

APF ELECTRONICS (AUSTRALIA) PTY LTD 

TRADE ENQUIRIES WELCOME. 


435 Bourke Street, Melbourne. (03) 67 6412. 
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PARTS FOR 
NEW KITS 

If a kit you want to build is not listed, the peris may be availeble anyway 
Check the Dick Strath Catalogue: or call in to your nearest Dick Smith store 

I NEW EA NIOSFET STEREO AMPLIFIER (See EA December) 

I Final details for this superb kit are being finalised at the moment. 

I Look for our special adverts in next month's magazines. 

SELECTALOT (See EA December) 

I PCB.Cat. H-8384 $3.00 

All other components are normal stock lines. 

AC MILLIVOLTMETER (See EA December) 

I PCB.Cat. H-8385 S2.25 

I All other components are normal stock lines. 

NEW ETI 5000STEREO AMPLIFIER (See ETI December) 

I PCB Cat. H-8387 $9 95 

(Fibreglass board) 

SYSTEM 80/TRS-80 INTERFACE (See EA November) 

I PCB.Cat. H-8383 $1 90 

All other components are stock lines. 

I ELECTRONIC MUSIC GENERATOR (See EA December) 
Complete kit, including instructions Cat K-3512S12.50 

PCB only Cat H-8382S1 90 

TRAIN CONTROLLER (See EA November) 

I PCB. Cat H-8381S1.90 

All other components for this kit (including case) are normal stock lines 

•3000' STEREO AMPLIFIER (See ETI November) 

I PCB. Cat H-8631 $7.50 

I All other components for this project are normal stock lines 
MOISTURE INDICATOR (See ETI November) 

I PCB Cat H-8632 $1.90 

All other components for this project are normal stock lines. 

ACOUSTIC COUPLER (See EA September) 

Complete kit, including metalwork, etc . Cat K-3605 $75.00 | 
Printed Circuit Board only .Cat H-8380 $5.95 

EXPANDED SCALE AUTOMOTIVE VOLTMETER (See ETI Sept.) | 

Printed Circuit Board Cat H-8630 $1.50 

LM3914 1C .Cat Z-6295 $4.25 

Choose round or rectangular, large or small LEDs to suit your| 
particular application. 

CHASER (See EA August) 

I Complete kit. including front panel .Cat K-3145 $69 50 I 

PCB only. Cat H-8379 $ 5.95 

NASA POWER CHOPPER (See EA August) 

I Short form kit (All components & PCB) . Cat K-3325 $16.50 

PCB only.• - Cat H-8378 $3.00 

LEDS AND LADDERS GAME (See EA August) 

I Complete kit inc. printed panel .Cat K-3390 $15.75 I 

PCB only .Cat H-8378 $3 00 1 

LED TACHO (see ETI August) 

I Short Form Kit (includes PCB components 
etc. but no case - build it into your dash 
board). .Cat. K-3240 $24.50 | 

FAST NICAD CHARGER (See ETI August) 

I PCB only .Cat H-8627 $3.00 

(All other component? in this kit are normal stock lines) 
GUITAR/PA PREAMP (See ETI August) 

I Short form kit PCB & components, no trans¬ 
former or case).Cat K-3035 $29.50 | 

300 WATT AMPLIFIER (See EA June) 

I Printed Circuit Board only.Cat H-8376 $9.95 

(Most other components are normal stock lines). 

TV CRO ADAPTOR (See EA May) 

I Complete Kit .Cat K-3060 $29.95 | 

Printed Circuit board.Cat H-8375 $3.75 
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DON’T FORGET: ONLY 3 WEEKS TO CHRISTMAS!!! 

Need a Sew ideas for someone into electronics? Go no further than 
your nearest Dick Smith store! 



ONLY 

>gS«o 


CLEAN, HEALTHY AIR: 

ELECTRONICALLY! 

You must have read press reports about the advantages of negative ions: how they help 
clean stale air. remove cigarette smoke and dust particles, etc etc 
They re very popular - and huge numbers of customers have been asking for them We 
were worried by some reports that they also put out significant levels of dangerous ozone - 
now we ve found an Australian made ion generator that does not emit Ozone A written 
test from a leading University proves that it is completely sate. 
So now you can have alt the advantages of negative ions - and not worry about Ozone 


CAUTION! 

BtWARC OFINFFRIOR UNITS WHICH MA V RRODUCCDAHCtROUS OZOWf 


GIFT IDEA FOR 
DAO? 



$450 


Mow many times has Oad come 
home late, because he'd left his 
lights on and the battery went Hat 7 
Here s a gift he II really appreciate 
and it won t break you piggy bank 1 
This light reminder connects easily 
to his car’s electrical system 
(instructions supplied) and warns 
him if he leaves the lights onl Have 
a happy Oad have a happy 
Chnstmas when you give him a 
light Reminder 1 Cat A-8509 


REMEMBER 
LAST YEAR .. . 

We had a very special special each 
month an item which was actually 
BELOW COST? We didn t tell you what 
it was - you had to find out for 
yourself (we told you the month after!) 

We stopped doing this but it seems we made h 
very wrong move So many people have asked for 
oui below cost special each month that every one 
ut our store managers has demanded they be re 
instated As we don t want to lose our store 
managers en masse (or our customers') were 
guing to start our special again next month 
So from January call into your nearest Dick Smith 
store and check out our below cost special 


LAST MINUTE XMAS ARRIVALS 

(SO LAST MINUTE WE DIDN'T EVEN HAVE TIME FOR A PIC!) 


LIGHTWEIGHT PHONES 

Just the the shot for amateus. 
language students, etc. who 
have to wear phones for a long 
penod Lightweight, high quality, 
cord b [At) provided Cat C- 
4101 A bargain at only $5.95! 

40 CHANNEL AM/SSB CB 
Rushed into our stores - 
just in time. Top quality 40 
channel rig with LED disp.. 
all hardware (40ch sets not 
licensable in Aust). 0-1712 
INCREDIBLE: ONLY $199 00 

I A NEW BOOK YOUR FIRST 
COMPUTER.A comprehensive 
guide to business and personal 


computing What it is. how they 
do it etc etc Cat B-2366 

GREAT IDEA: JUST $8 95! 

METRIC CONVERSION 
CALCUlATOR.What a great 
idea! LCO cacutator also gives 
you instant conversions from 
metric to imperial (and vice 
versa 1 ) Cat Q-3025 
MUM O LOVE ONE'$19 95 

THE LATEST SYSTEM 80 
PROG: RESCUE AT RIGEL 

What an adventure 1 You've realy 
got to have you wits about you 
for this one Really great for 
mmd training' (Suits TRS-80 
16K level II also) X-3649 
INC MANUAL ONLY $22 50 


****** ** 

DON’T GET CAUGHT! 

(at about 6AM on Thursday, 25 
December- as the kids unwrap 
their Christmas presents . . .) 

Imagine 1 All those battery operated toys and 
no batteries to run them Wouldn t you be 
popular' 

Stock up now with budget Hi-watt batteries 
from Dick Smith Far cheaper than most 
brands, yet they re fresh and ready to go to 
work immediately All popular sizes 
UM-1 ( D ) size Cat S-3001 300 ea 

UM 2 ( C ) size Cat S-3002 25C ea 

UM-3 (AA) size Cat S-3003 22C ea 

UM 10 ('AAA') sizeCat S 3004 250 ea 

216 size (9V) Cat S 3006 4 50 ea 

ALKALINE BATTERY PACKS 
If you prefer we have famous brand Alkaline 
extra-long-life (or extra-heavy-duty') batteries 
available (Two per pack except 9V type) 
AA size Cat S 3280 $1.39 pack 2 

C size Cat S 3282 $1.69 pack 2 

D size Cat S 3284$1 .69 pack 2 

9 y size Ca t S- 3286 $2.25 each 

GREATFOR 
CHRISTMAS CAMPING! 

Who d be without a torch 7 Bui why limit yourself 
to a plain, ordinary torch' This is a beauty it's got I 

• A powerful outdoor spotlight 

• A bright, but soft fluorescent li 

• An emergency orange flasher 




ITS CUTE! 

It’s called a Cutie Phone’! 

You've probably soon phones 
the movies Here it is - in 
Australia! It gives push-button 
dialling, last number ra-dial 
and folds down whan not in 
use. Great for a bed-side 
phone, etc. 

NOTE Although this phone connects 
directly to standard Australian telephone 
lines, current regulations do not permit 
I them to be used for this purpose 



$1495 


Cat X-1084 

(Requires 6 'O’ cells. Cat S-3001 
@ 30C each - not supplied) 


I 
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SPACE tu 
INVADERS !! 


Don't try to remember 
it - TAPE IT! 


memory Tap* thou important conferences, 
sales meetings, interviews, etc for liter 
reference. This budget-priced recorder takes 
dard cassettes, and operate* from its 
own battarias or axtamal plug-pack adaptor 


aiectret mrcrophona. can f» aarphona 


EA’s NEW MUSIC GENERATOR $ 45 


00 


I This is a great little kit for the beginner or the experimenter-it 
I uses a very special 1C which is pre-programmed with two 
I popular tunes It plays a complete melody - 
I including chords (not just a lew bars as other 1C s) It is * 
] intended lor novelty or alarm applications with a suitable 
I amplifier it could be used as a singing doorbell 



ONLY 

XT 


OR A MICRO 
CASSETTE 

Hera t another superb recorder a palm-sired 
unit you can fit anywhera And it has a 2 spaed 
motor for extra racordtng time (standard 15 
mm/side micro cassette* grva art her 15 or 30 
mimites/side). Tiny sirs doesn't mean tiny 
quality: use it anywhere (internet battens* or 
axtamal supply) Compart our price: single 
spaed equivalents sell for $79 and more 
elsewhere 1 Cat A-4040 

Cassettes to suit: Tmy micro 

cassettes to suit this recorder (1 
30 mms/side). 

Cat C 3360 $2.95 




Hand-held version of the 
popular game Works 
lust like the big ones, but 
doesn t cost a fortune to 
use 1 Amazing micro¬ 
computer technology 
makes hand-held space 
invaders a reality' 

Cat X 1150 


$475 


$139 DIGITAL DISPLAY BONUS 
WITH EVERY YAESU FT-101Z!! 


OPENING SOON AT 

SPRINGVALE (VIC) 


ADD-ON DIGITAL 
DISPLAY KIT IS ALSO 
AVAILABLE FOR 
EXISTING FT -101Z 
CONVERSIONS: 

Cat 0-2861 

$139.00 


I Yes, another Dick Smith branch will be 
I opening early in the new year at Springvale 
I — to serve Melbourne's Eastern Suburbs. 

| Watch your local papers for the opening date! 

CNR DANDENONG ROAD & 

I SPRINGVALE ROAD, SPRINGVALE. 


MAJOR DICK SMITH RE-SELLERS: 




YES! With every FT101Z. we're including a digital frequency 
display kit normally worth $131.00. at no extra charge 1 
It's a simple drop-in' replacement display, any ham can 
install it in an hour or so. Full installation instructions era 
included. You know how good the FT-101Z ia: now it is even 
better K becomes an FT-101Z0 for the same price! 

Offer is open strictly while currant stocks last: ba quick for 
this bargain. 

ONLY WHILE STOCKS LAST! 

FT-101Z (Cat D-2802): $775.00 
Digital Disp. (D-2861): $130.00 

YOU PAY: $775.00 



$2450 

’ *29”_I 

A more elaboiate version - and this one also has a 
second game Blockbuster 1 Easy to play, great sound 
effects, with various options to make the game even 
more exciting Battery operated, so they can take it 
anywhere Cat X-1152 


SCREWDRIVER 

BARGAINS! 

$Q90 Y 

Flat Made Phdkps. range of f 

lengths al tor only .Cat T-4000 





LOOKING FOR SOMETHING 
A LITTLE DIFFERENT THIS 
YEAR . . . 

Something that will challenge them to 
use then brains 7 Try this 
'CODEMASTER' Its a game o< 
intelligence Using logic and deduction, 
you have to solve the hidden puzzle 
It's different - and it s challenging 
Cal X-1140 


$ 29 


50 


m 


Listed below are re-sellers who stock a large proportion of our range. However, we cannot guarantee that they will 
have any or all of the items, or at the same prices, as those advertised on these pages. 


ATHERTON. QID: Tableland Radio Service 

2 Jack Street Phone 912 017 

BEN0I60, Vic: Sumner Electronics 

95 Mitchell Street Phone 431 977 

BLACKHEATH. NSW: Goodwin Eloctronics 

123 Stetion Street Phone 878 379 

BROKEN HILL, NSW: Crystal TV Rentals 

66 Crystel Street. Phone 6897 

CAIRNS. QLD: Thompson Instrument Services 

79-61 McLeod Street. Phone 512 404 

COFFS HARBOUR. NSW: Colts Harbour Electronics 

3 Coff* Harbour Piezo. Perk Ave Phone 525 684 

DARWIN. NT: Kent Electronics 

42 Stuort Highway Phone 814 749 

DUBBO. NSW: Selekta Sound. 

31 Talbragar Street 826 979 

EAST MAITLAND. NSW: East Maitland Electronics. 

Cnr Laws ft High Streets 337 327 

FAIRY MEADOW, NSW: Trilogy Wholesale Elect. 

40 Prince* Hwy Phone 831 219 


GERALOTON. WA: KB Electronics & Marine 

361 Main Terrace Phone 212 176 

GOSFORD. NSW: Tomorrow s Electronics ft Hi FI 

68 William Street Phone 247 246 

HOBART. TAS: Aero Electronics 

123a Bathurst Street Phone 348 232 

KINGSTON. TAS: Kingston Electronics ft Records 

Channel Court. Phone 296 802 

LAUNCESTON. TAS: Advanced Electronics 

5a The Quadrant Phone 317 075 

LISMORE. NSW: Decro Electric 

Magellan St ft Bruxner Hwy Phone 214 137 

MACKAY. QLD: Stevens Electronics 

42 Victoria Street Phone 511 723 

MARYBOROUGH. QLD: Keller Electronics 

218 Adelaide Street Phone 214 559 

MORUYA. NSW: Coastal Electronics 

43 Vulcan Street Phone 742 545 

MT GAMBIER. SA: Hutchesson s Communications 

5 Elizabeth Street Phone 256 404 


MUSWELLBROOK. NSW. Silicon Chip Electronics 

Suite 3. 98 Bridge Street Phone 43 1096 

NAMBOUR. QLD: Nambour Electronic Shop 

Shop 4. Lowan House. Ann St Phone 411 604 

NEWCASTLE. NSW: Elektron 2000 

1B1 Wharf Road Phone 262 644 

ORANGE. NSW: MftW Electronics 

48 McNamara Street Phone 626 491 

ROCKHAMPTON. QLD: Purely Electronics 

15 Fait Street Phone 21 058 

SOUTHPORT. OLD: Amateur s Paradise 

121 Nerang Street Phone 322 644 

TAMWORTH. NSW. Sound Components 

78 Bri*bane Street Phone 661 363 

TOOWOOMBA. QLD: Hunts Electronics 

18 Neil Street Phone 326 944 

TRARALGON. VIC: Power N Sound 

15 Franklin Street Phone 743 638 

VINCENT. QLD: Tropical TV 

249 Fulham Road Phone 791 421 


WAGGA. NSW: Wagga Wholesale Electronics 

82 Forsyth Street 

WINDSOR. NSW: Hawkesbury Electronic Centre 

til George Street Phone 773 411 

WODONGA. VIC: A ft M Electronics 

78a High Street Phone 244 588 

WHYALLA NORRIE. SA: Mellor Enterprises 

Shop 2. Forsythe Street Phone 454 764 

WOULD YOU LIKE TO BE A 
DICK SMITH RE SELLER? 

How would you like to |oin the hundreds of successful 
Dick Smith re-sellers, spread right across Australia? 

If you're interested, why not give our wholesale division a 
call - Sydney (02) 888 3200, 9AM - 5 30PM weekdays 

It could be the start of something big . . 






































































_ LOOKS LI KB 
§ A NORMAL 
LCD—RIGHT? 

IT'S NOT! 

Incredible! Inside this normal 
size LEO package is not only 
the LED. but a tiny 1C chip 
which makes the LED flash! 
Just think of the millions of 
applications for flashing LEDs 
already: until now you needed 
external circuitry! Just hook 
this one up and away it goes! 

SPECIAL PRICES 
AVAILABLE TO 
LARGE QUANTITY 
BUYERS! 




A 600 MHz DFM 
UNDER $200? 



Sounds almost impossible to 
baliava? Yes, a beautifully made, 
7 digit 600MHz digital frequency 
meter for less than you paid for 
your 100MHz version last yearl 
Battery opereted, (use Nicads if 
you like), highly accurate, end 
tiny: fits into one hand! Hurry, 
strictly limited stock of this item 
- don't say you weren't wemed! 


YES! 

ONLY 


Ni-cad batteries (4 req) 
Cat S-3300 $2 05 ea 
Power supp/charger 
Cat M-9525 $9 50 


MICROPROCESSOR CONTROLLED 
MINI ORGAN! 

Amazing microcomputer technology 1 This is much, much more 
than a take-anywhere organ' Inside this remarkable device is a 
rmcrocvcurt memory which makes this an incredibly versatile 
instrument Look what it does 

• Plays any one of 8 tunes permanently stored m memory 

• Remembers up to 96 notes and spaces - so you can 
compose your own muse and play it back again later 1 

• Or you can use it as an organ and play a merry tune 1 
It is battery operated, so you can take it anywhere 1 

Uberace, eat your heart out. .. Bat1 

JOIN THE ‘IN’ SET.. . 

NEW CORDLESS PHONE! 

You must have seen these around and thought 'Wow'! Imagine: e portable phone' you can carry 
around with you and take calls up to a few hundred feet away from your main phone 1 Not only 
that you can make calls - even ra-dial automtically! It would have to be the handiest 
thing since sliced bread, for the home, office, etc 
price! Save with Dick Smith bargain imports 
It works by radio the master unit plugs into the phone lines and the 
power If a phone call is received, it transmits the call to the pocket- 
sized remote unit The master also contains a battery charger for' 
the Ni-cad batteries in the remote unit You can also ring from the 
remote unit, push button dialling with last-number re-call 

Note even though this unit works perfectly with the Australian phone 
system, at present there are no regulations to allow for the testing or 
approval of these units Users could, therefore be prosecuted for 
connection or use of the unit 


With the now channels in Sydney 
ft Melbourne, you're probably 
finding the old antenna |ust isn't " 
up to scratch Fix the problem 


‘ANNUALS 


Because they're dated 1980 doesn't mean the information is out of date! Buy these annuals now at a big 
saving on this year's prices and HUGE savings on next year's! 



tar Customers 

Qurte often, the products we adverts* are so poptter they run out vwthsi a lew days 
Or unforeseen arcumstances iroght hold up goods so that advertised toes are not n 
the stores by the time the advert appears Please don't blame the store manager or 
staff: they cannot solve a dock stnke on the other sale of the world. or even locals a 
has gone astray 

What we are trying to say is that d you're about to drive across town to pu* up a 
particular toe at a Dick Smith store, why not give the store a nng first | addresses b 

Dick Smith and Stafl 


WOULD YOU LIKC TO 
WORK WITH US? 

Dick Smith Electronics is expanding- 
if you’ve been watching your local 
press you’ll probably have noticed 
this already! 

Opening new stores requires new staff. 
Good staff. Electronics enthusiasts 
who can be trained to become pro¬ 
fessional sales people and managers. 

If you’re talented and enthusiastic, 
we offer good wages and conditions. 

If you’re above average, promotion 
can be very rapid. (One of our sales¬ 
men became general manager three 
years later!) 

No matter what area you live in, if 
you’d like to work with us, drop us a 
line. When we open a store in your 
area, we’ll be in touch . . . 

Send your application to: 

The Personnel Manager, 

Dick Smith Electronics Pty Ltd 
PO Box 321, 

North Ryde, NSW 2113 


WORLD RADIO 
TV HANDBOOK 

Almost 600 pages 1 The s 
universally regarded as the 
Mile to ANYONE nterested 
m radio and television - 
ANYWHERE in the world 
Lets all stations, their 
frequencies, etc, reviews 
gear it's got the lot! 
And ifs available right 
now at a very special pnee 1 


HERE IT IS! 


Vertical Sensitivity lOmV division 
Horizontal Sensitivity 500mV division 

At long last. Dick has his own laboratory Timebase 10Hz 100kHz in 4 langes 
oscilloscope. Check it out - feature for Sync External or Internal 
feature it compares favourably with others Bandwidth DC to 5MHz c . n ijon 

being offered Dollar for dollar there is 
simply no comparison! Save with Dick 
Smith quality products for the hobbyist 
and professional! 




AMATEUR RADIO CALLB00KS: ALL 

If you're an amateur (or even an 
SWL) who's really interested in 
chasing OX stations, you cannot 
afford to be without these two 
Between them, they list ALL known 
amateur radio operators IN THE 
WORLD' 

BOOK 1 : US CALLS (Cat B 2260) 

WAS $21.95 $ 15.95 

2: FOREIGN CALLS (Cat B 2262) 

WAS $20 95 $14.95 


$ 199°° 


Reasons (greetings 

Dick Smith and staff 
wish all our customers 
and friends the 
compliments of the 
season - and hope to 
be of service to you 
again in 1981. 

ALL-CHANNEL 
TV ANTENNAS 

installation costs: with a nsw aH- 0uf b ^ est *** 9°od 
band antenna from Dick Smith 0-2-7-9-10 reception 
m metro 6 near fringe areas 
Cat L-402? 

$3450 
$5450 

UHF ANTENNA 

Specially made for Dick to suit Australian 
standards Adjustable dvectwity n 2 V t. ' 
deecdons very important for ,-^fceilL 1 
good UHF reception Uses >*£ 

300 ohm rtbon. 

L-4028 

A CCTV SYSTEMI 
FOR UNDER $400! 

• SECURITY 

• SURVEILLANCE 

• MONITORING 

• HOME, OFFICE 

• INDUSTRY 

Think of tbs applications! Extrsmsly 
simple to sst up. light weight and 
portable (240V operated) Compare the 
price of this system with others: and 
you can still watch TV when it's not 
being used os a monitor 1 

TV Camera: Cot x-1195 
12 TV Monitor Cat X 1198 

BOTH FOR $ 398| 

IS available separately: Camera $299; TV $99) 


C*' =a:sa fc 
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SUMMER TIME IS PROJECT BUILDING TIME. 


BIG SAVINGS ON DICK’S GENUINE 
SLOTTED ZIPPY 
DOXES. 


More protects have been built in 
genuine Dick Smith Zippy Boxes than 
in any other case"! And since Dick 
introduced the slotted Zippy box. 
constructors have really been happy! 
No more drilling just make the 
protect board the right size and it 
simply slots in place 1 What could be 
easier 7 

And now Dick has ordered massive 
pnee cuts - for December only - on 
the three most popular Zippy Boxes 
Grab some now and save: you'll never 
know when you'll need them! 

Size Cat No Was NOW 

150x90x50 H-2751 S2 50 $1.98 

130x68x41 H-2753 S1 95 $1.59 

83x54x28 H-2755 SI 50 $1.19 



LOOK FOR 
THC SLOTS! 


BE SURE YOU ASK FOR 
GENUINE DICK SMITH 
ZIPPY BOXES-THEY'RE 
THE ONES THE MAGS 
BUILD PROJECTS INI 


In tha past, many customars have wanted to buy a particular project case to build 
othar projacts in - maybe to match up with an exitting project, or simply because 
tha case was so versatile We normally couldn't do this: but. once again, we've 
teen tha error of our ways and released three of our most-asked-for cases to be 
normal stock lines While they re intended for specific projacts (holes and all!) a 
simple dress panel on them and they will suit just about anything' 

FOR SMALL 

A neat folded aluminium case at a 1 
bargain price Onginally intended | 
for CDI's. it measures 172 x 125 f 
x 55mm If you're building a 
protect with any 2N3055 s m it: 
lucky you' The holes are there 
5 aheady' Cat H-3107 

FOR 

MEDIUM PROJECTS 

Here s a bargain' This passivated 

steel case with vinyl covered lid was Or this one made for the Play- 
selling for almost S11' Suits vanety master amplifiers, size is a 
of protects: holes suits Musicolor whopping 270 x 250 x 80mm 
but add your own dress panel and it Holes for pots, swtlches. terminals | 
suits anything' Siza is 250 x 200 x etc Was SI2 50 




FOR LARGE 
PROJECTS 


DICK SMITH ELECTRONICS 


BUYING BY MAIL? 


145 Parramatta Rd 
613 Princes Hwy 
818 George St 
531 Pittwater Rd 
147 Hume Hwy 
162 Pacific Hwy 
30 Grose Street 
125 York Street 
263 Keira Street 


648 0558 
546 7744 
211 3777 
93 0441 
642 8922 
439 5311 
683 1133 
290 3377 
28 3800 


96 Gladstone St 
166 Logan Road 
824 Gympie Rd 
60 Wright Street 
399 Lonsdale St 
656 Bridge Road 
Dandenong Rd 
414 William St 


FYSHWICK 

BURANOA 

CHERMSIDE 

ADELAIDE 

MELBOURNE 

RICHMOND 

SPRINGVALE 

PERTH 


80 4944 
391 6233 
59 6255 
212 1962 
67 9834 
428 1614 
Open soon 
328 6944 


SHOP HOURS: 9AM TO 5 30PM MONDAY TO FRIDAY; NOON SATURDAY 
(Brisbane stores half hour earlier). Some stores are open on late shopping 
nights please phone your local store to check before coming in! 


DICK SMITH MAIL ORDER CENTRE: 

P0 Box 321, North Ryde NSW 2113. Phone (02) 888 3200 

SERVICE CENTRE: LANE COVE fr WATERLOO RDS, NORTH RYDE NSW 2113. 
PHONE (02) 888 3200 HOURS 9AM TO 5PM, MONDAY TO FRIDAY ONLY. 


COMPUTER 

HOTLINE 

Want to know more about our 
computers? Or maybe you're 
having problems and need advice. 
For friendly, helpful information 
on System 80 or Sorcerer com¬ 
puters, or on any of our peripherals, 
phone our Computer Hotline: 

Monday - Friday, 9 - 5.30 
on Sydney (02) 


ORDER VALUE: P&P 

$5 (min) to S9 99 SI OO 

SIO OO to S24 99 $2 OO 

S25 OO to $49 99 S3 OO 

S50 OO to $99 99 S4 OO 

r more $5 50 

NOTE These cherges epply to goods sonl Oy 
post m Australia only largo and bulky itoms 
nt by post 

wo will despatch your ordor by 
Comot Road Freight to anywhore in Australia 
for only $6 00 that's bolow what it costs 
us 1 Largo and bulky itoms aro normally sont 
by Comot unltss you spocify diHerently (og 
you pay freight on dtlivery ) 


1888 2002I11E 










































Coming to grips with 

I UHFTV 

by NEVILLE WILLIAMS 


The above sketch , from a Hills Industries publication, serves to emphasise the 
essential line of sight character of UHF TV signals. 

At a well attended seminar in the studios of TV Channel 7 in Sydney, 
representatives of the television industry and the technical press 
were able to sort out a lot of the confusion surrounding the 
introduction of UHF television services. While the discussion 
centred on the Sydney scene, the basic facts apply nation-wide. 


Sydney's first major TV service on UHF 
Ultra High Frequency) was launched a 
ew weeks ago with the commencement 
of multi-cultural programs on channel 0 
(VHF) and channel 28 (UHF) - 
526-534MHz. 

Channel 28 is a powerful transmitter in 
its own right, sharing the same mast as 
the ABC's channel 2. Its mass coverage 
has yet to be demonstrated because few 
viewers have, as yet, installed the so- 
called "Band IV" antennas necessary to 
receive stations in this part of the 
spectrum to best advantage. 

However, by the time this issue 
appears on sale, it is highly likely that test 
patterns will be on air from three more 
UHF transmitters, further up in the UHF 
spectrum - "Band V". These transmitters 
(or translators, to be precise) are 
intended to re-transmit the programs 
from the three Sydney commercial 
stations 7, 9 and 10. Provided no 
technical hitches occur, it is possible that 
program transmission may commence 
within days of you reading this article. 

This new set of UHF translators, 
installed on the roof of the Kings Cross 
Hyatt Hotel, are intended to serve 
harbourside suburbs and the congested 
inner south-western areas of the city, 
which are partially shielded from the 
present VHF transmitters. 

It is likely that, within a matter of 
months, additional translators will be 
installed on the top of the Hyatt, to carry 
the programs of ABC channel 2 and the 
multi-cultural channel 0/28. The 
installation has been planned on that 
assumption. In longer term, it has been 
envisaged that up to 8 channels may 
have to be accommodated. 

As noted elsewhere, the Hyatt 
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translators are intended to provide 
alternative access to the parent station 
programs, and the directivity pattern of 
the multi-channel transmitting antenna 
has been arranged to concentrate the 
signal into specified target areas. If the 
signal happens to be accessable to 
receivers at vantage points elsewhere in 
or around the city, that is purely 
incidental. In such locations, good 
signals would normally be available from 
the parent transmitters anyway. 

Based on their experience in Adelaide, 
representatives of Hills Industries Ltd (an 
Adelaide-based antenna manufacturer) 
stressed to the Channel 7 symposium 
the strict line-of-sight character of TV 
transmissions at UHF. 

At VHF, a certain amount of bending 
and bouncing is expected. Therefore, 
over the gently undulating topography 
of most suburbs, the tendency is to erect 
a VHF antenna in a reasonably clear (but 
not too awkward) vantage point and 
expect a satisfactory signal. A distant hill, 
a few modest buildings or the odd tree 
or two in the transmission path are of 
minor consequence. 

But not at UHF. A direct line of sight 
from transmitting to receiving antenna is 
the only real guarantee of good pictures. 
If hills, buildings or heavy foliage 
interrupts the line of sight, the signal may 
suffer severely. 

To quote a specific example from the 
Sydney scene, predicted coverage from 
the Hyatt translators indicates that the 
Pyrmont area - not a good place for 
VHF - is also shielded from UHF by the 
high rise buildings through the centre of 
the city. 

Similarly, a small area near The Spit, 
which could well use a UHF service from 
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North Head, is shielded from it by the 
intervening peninsula (Dobroyd Head, 
etc). 

Tne Hills representative also pointed 
out that it is essential to be more 
discriminating when installing domestic 
UHF TV antennas. They should be 
external to the building, preferably up in 
the clear and on that side of the 
structure which faces the tramsmitters. It 
is posssible to lose most or all of the 
signal by mounting the antenna even 
marginally behind and below the ridge 
of a metal or foil-lined roof. 

Even a large, dense tree can play havoc 
with the signal. 

Whereas a "roof jockey" may erect a 
VHF antenna on the basis of "that orta' 
be right", anyone handling UHF 
installations should use a field strength 
meter on the roof, as a matter of course. 
That way, the position of the antenna, 
and even its height, can be made the 
subject of observation, to determine an 
optimum point where the signal on all 
stations is adequate and reasonably 
uniform. 

It was also pointed out that, whereas 
VHF antennas might involve as few as 
three or four elements, apart from the 
boom, a basic primary-area UHF antenna 
might typically have 10 elements, all 
much shorter, of course. For difficult or 
longer-haul situations, the number of 
elements may double. 

Also, because of the extra elements, 
UHF antennas are usually quite 
directional and it is important that they 
be lined up exactly on the source 
transmitter(s). Where the transmitters 
are not immediately visible, the wise 
installer will use an on-the-spot field 
strength meter. It is likely to be far more 
precise than a shouted query "'ow's 
that?" to someone watching the TV 
screen in the house below. 

Questioned about indoor antennas, 
the Hills representatives were anything 
but enthusiastic. An antenna inside a foil 
lined gable is likely to be useless, unless 
it is looking directly out through an 



unshielded end wall. But even that is 
unpredictable, because tiles and bricks 
can become wet and, worse still, fouled 
with ocean salt or other pollutant. 

Antennas inside the room may work in 
high field strength areas but they will 
always be prone to standing wave 
effects created by furniture, metal blinds, 
occupants, etc. 

The panel was questioned closely 
about the choice of down lead. It was 
noted that Japanese receivers commonly 
provide 300 ohm terminals for both VHF 
and UHF antenna connections, with a 
terminal-type 75 ohm option for VHF on¬ 
ly. This would seem to indicate a clear 
preference for ribbon down lead for 
UHF. 

European (and British) receivers, on the 
other hand, go to the other extreme, 
with a single 75 ohm coaxial connection 
and an internal splitter to feed the VHF 
and UHF segments of the tuner systems. 

This practice is now standard in 
Australia athough, over the years, 
receivers have appeared with 75 ohm 
coax connectors, one each for VHF and 
UHF. 

Opinion at the seminar was firmly in 
favour of coaxial cable, rather than any 
kind of open ribbon. It was pointed out 
that while ribbon appeared to exhibit 
lower transmission loss at UHF, this was 
really only valid for "laboratory" 
conditions. In the real world, where 
ribbon was exposed to the weather 
outdoors, and rollowed tortuous paths 
to the receiver indoors, losses tended to 
mount and reflections build up from 
sharp bends and proximity to other 
metal conductors and surfaces. 

It would be a particularly dubious 
choice for suburbs where wind-borne 
salt spray could be encountered. 


Ordinary TV coaxial cable should be 
satisfactory for most installations, 
provided the cable is not notably lossy 
or has not deteriorated as a result of age 
and exposure. 

It was stated, as a rule of thumb, that 
the transmission loss in Band V (eg at 
800MHz) is about twice that at VHF (eg 
200MHz). 

For longer runs, it is good practice to 
use cable which has lower than average 
loss, particularly in areas where there is 
any apprehension about the strength of 
available signal. 

When installing the cable, it is wise to 
avoid kinks or very sharp bends, because 
they can create internal reflections, with 
possible phasing effects and granulation 
of the picture. Use proper connectors 
and avoid "bodgie" joints for the same 
reason. And note also that combiners, 
splitters, baluns, etc must be UHF com¬ 
patible. Existing VHF hardware may or 
may not be so. 

Companies and individuals involved in 
UHF antenna installations will have to 
consider each case on its merits. 

It may be appropriate, for example, to 


WHY BOTHER WITH UHF TV? 

Why are we fiddling at all with our TV systems? Why do we need 
UHF translators? Should we not have gone for an all UHF service 
in the first place? These and other questions are flying thick and 
fast as the new outlets come on air. 

When TV first went to air in Australia in 1956, national planning was based 
on the use of 10 channels distributed across the VHF spectrum between 56 
and 215MHz. But public response to television, and the pressure for more 
stations was such that three extra channels were added — 0, 5a and 11 — 
taking in frequencies down to 45MHz and up to 222MHz. 

From the outset, there were arguments about the precise frequency 
allocations, notably because of a clash with frequencies normally used for 
FM broadcasting, and also because of the proximity of some channels to 
amateur radio bands. 

On the positive side, VHF stations have brought television into most 
homes, in a country which has a mix of very awkward situations: vast 
distances, crowded urban areas, and large pockets of population on steep 
slopes facing waterways and the ocean. The fact is that VHF transmissions 
do have a fairly long reach and do have the ability to bend and bounce 
enough to fill in many of the shadowed areas. 

Topographical difficulties are especially evident in Sydney, with its half¬ 
circle of distant suburbs, its congested and high-rise heart, and its complex 
pattern of beaches and waterways. Hundreds of thousands of viewers in 
these last-named areas can receive only indifferent pictures. In recent years, 
the problem has been the subject of considerable research, both by station 
managements and by the relevant Federal Government instrumentalities. 

Having looked at the possible options, the decision was reached to imple¬ 
ment one that had been foreshadowed to the industry in the early ’70s, coin¬ 
cident with the planning for colour. This was to supplement the VHF TV ser¬ 
vice, where necessary, with transmitters and/or translators operating at 
UHF. In fact, UHF translators have been operating for some time in certain 
rural areas and in Adelaide. 

Following the decision, exhaustive topographical studies and field strength 
measurements were undertaken in the Sydney area and plans laid to cover 
the areas of greatest need with two groups of translators — one situated on 
top of the Kings Cross Hyatt, and the other on North Head. Directive anten¬ 
nas were planned and translator power determined so as to serve the target 
areas to best advantage; this, with a minimum of overlap, or spillage into 
suburbs not requiring a supplementary service. Maps were produced show¬ 
ing the calculated service areas. 

It has become apparent from the studies that there are many other pockets 
of population in the Sydney area which could benefit from a translator service 
and the authorities are keen to ensure that present and possible future 
translators do not cause mutual interference. One thing that has become ob¬ 
vious is that the available UHF channels can be taken up quite rapidly in a city 
like Sydney and forward planning is essential. Indeed, in small localised 
areas, it may be appropriate to opt for a community receiving antenna and 
cable distribution. 

The first installation to be commissioned is that on the roof of the Kings 
Cross Hyatt Hotel and this will serve harbourside suburbs to the north and 
north-east of the translator, and the congested area around the central city, 
with further lobes towards Edgecliff and Redfern. 

The North Head installation is quite another story. It was originally planned 
that it be commissioned at the same time as the Kings Cross translator, serv¬ 
ing the Manly area through to Allambie Heights, Dobroyd Point, Middle Head 
and Balmoral, together with the southern foreshores of the Harbour to about 
Elizabeth Bay. But this has been held up by environmental challenge relative 
to the transmitting site, and its future is uncertain. 

To take advantage of the UHF translators, and also the multicultural UHF 
channel 28, viewers need to have a receiver capable of tuning to the UHF 
band. In most cases, they will also need a new, outdoor UHF antenna and 
appropriate feed cable to the receiver. This may involve considerable outlay. 

It must be stressed, however, that the UHF transmitters/translators are 
there to provide alternative access to the programs carried by the existing 
VHF channels 0, 2, 7, 9 & 10. Those transmissions will not be affected in 
any way and, if they are providing an adequate signal to a viewer’s home, 
he/she can simply forget UHF. But, if the VHF signals are poor, then UHF 
may provide the opportunity to receive good TV pictures — perhaps for the 
first time! 
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merge the VHF and UHF signals adjacent 
to the mast with a combiner, and run a 
single cable down to a European style 
receiver, with its single coax connector. 
If the VHF and UHF antennas are widely 
separated, it may be easier to use two 
cables and put the combiner near the 
receiver. 

With an early Australian receiver, the 
preference to do one thing or the other 
may have a different bias. With a 
Japanese receiver, at least one balun 
may be necessary, as well. 

One point to note: the existing VHF 
antenna may or may not be in the best 
position for a UHF antenna. However, if 
it transpires that they can be mounted 
on the same mast, they should not be 
closer together than one wavelength in 
UHF terms. This would be 0.6 metre at 
500MHz, 0.4 metre (approx) at 800MHz. 

At the seminar, local antenna 
companies had mounted an imposing 
array of UHF antennas, hardware and 
supplementary gadgets, plus a wide 
range of masthead amplifiers, 
distribution amplifiers, etc. Much of it is 
imported at present but locally 
produced items will gradually take over 
as demand builds up. 

The message that came through loud 
and clear is that, while UHF TV is 
relatively new in Australia, it is well 
established overseas and little actual 
pioneering needs to be done. The 
choice and installation of antenna 
systems need involve very little extra in 
tne way of time and effort provided: 

How the Kings Cross (KC) and 
North Head (NH) translators are 
placed in Band V. The alloca¬ 
tions include translators for 
channels 2, 7, 9, 70 and 0/28. 

There is allowance for three 
other channels shown as X, V 
&Z. 


In the worst case, where the VHF 
distribution has been installed badly in 
the first instance, it may need to be 
replaced completely if the occupants are 
to enjoy a new high-grade UHF service. 

Whatever course is adopted, the 
objective in all situations (institutions, 
communal or private homes) is to 
provide a clean signal at each outlet 
preferably not less than 1.5mV across 75 
ohms. That should ensure a substantially 
noise-free picture in most, if not all, 
domestic receivers. 


How well receivers in Australian 
homes will perform on UHF has yet to be 
discovered. 

When planning the system, the P&T 
Department - now the Department of 
Communications - did detailed testing 
of numerous sample receivers to verify 
such things as sensitivity, selectivity, 
adjacent channel rejection, etc. 
However, engineers at the seminar were 
clearly concerned about the possible 
performance - or lack of it - which 
might be thrown up when the public try 
to put to use a facility which has been 
ignored for as many years as the sets are 
old! 

They may discover, for example, that 
the funny little dial with numbers on it 
is too hard to tune. Or perhaps it's 
intermittent, or subject to drift, or given 
to producing only snowy pictures. 
Worse still, it may not work at all, 
because the manufacturer may not have 


with adjacent channel selectivity. 

When the VHF system was planned in 
Australia, the authorities settled for a 
7MHz bandwidth for each TV channel. 
This seemed a logical choice, to 
conserve spectrum space, and because it 
was adequate to accommodate a 
normal, compatible PAL colour picture 
and sound transmission. Accordingly, 
the need was specified for receivers to 
be fitted with appropriate adjacent 
channel traps, just in case they had to 
cope with two active adjacent 7MHz TV 
channels. 

To date, that provision has never had 
to be put to the test, en masse, because 
it has been possible to avoid the 
situation of two television stations in any 
one centre operating on adjacent 7MHz 
segments. 

However, with the need to envisage a 
network of supportive UHF 
transmitters/translators covering Sydney 
and its environs with up to eight 
programs, planners no longer have the 
option of leaving half the channels 
unused. Where necessary, translators 
will have to operate in adjacent 
channels. 

More than that, because receivers for 
the Australian market have (or should 
have) traps for 7MHz channel spacing, 
this convention has been caried over 
into UHF planning. As a result, Australian 
usage of the Band IV/BandV portion of 
the spectrum will fall midway between 
American and European practice. In USA 
the channels are adjacent and 6MHz 
wide, in Australia 7MHz and in Europe 
8MHz. 

Planners have grasped the proverbial 
nettle with the Hyatt/North Head 
translators. They will operate on 
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• We do not try to perpetuate the 
present casual approach to VHF 
installations, particularly that adopted by 
untrained roof jockeys. 

• We take the trouble to discover what 
is good UHF practice and apply it as a 
matter of routine. 

In the context of community 
installations, flats, home units, etc, a 
great deal depends on the nature of the 
existing cable and the care with which it 
has been installed. 

In the most fortuitous situations, it may 
be necessary only to install a UHF 
antenna and booster amplifier and to 
feed the respective VHF and UHF signals 
down the existing cables. 

Commonly, however, it turns out that 
wall outlets and cable junctions have to 
be repaired after long years of neglect, 
or up-dated, or fitted with new splitting 
components, and so on. 
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installed the "biscuit" in the VHF tuner 
which may be necessary to accept the 
signal from the UHF tuner! 

This could pose quite a problem if the 
model or the brand is no longer 
represented on the Australian market. 

Similar frustration may face those who 
bought a receiver convertible to UHF, 
but for which the appropriate adapter or 
tuner is no longer available. 

As with many circumstances in life, 
those concerned will not realise that 
something is missing or unusable until 
they actually need it! 

For those receivers which do not have 
any provision to receive UHF stations, a 
possibility is a "down converter" — an 
add-on unit which shifts the UHF sta¬ 
tions back down to a vacant UHF chan¬ 
nel. Whether these will be available, and 
for how much, remains to be seen. 

One other potential problem has to do 
r, 1980 


adjacent channels and possibly expose 
any latent problems there are in 
receivers owned by viewers in those 
areas where the transmissions overlap. 

Planners have also moved to ease 
such problems by specifying vertical 
polarisation for the North Head 
translators, so that receiving antennas 
will strongly favour the service for which 
they are intended. In addition, 
discrimination will be increased by the 
normal directivity of UHF antennas. 

The next 12 months is going to be an 
interesting period for the Department of 
Communications and also for Sydney 
Television Facilities, the joint channel 
7-9-10 company that has sunk over $1 
million thus far into the venture. 

As one of the departmental planners 
confided: "You can spend as long as you 
like with maps, computers and signal 
generators. You only know for sure, 
when the whole thing gets to air!" $ 
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Conducted by Neville Williams 


Vented loudspeaker systems — 
Data on drivers often not available 


As we had anticipated, our article in the September issue on design¬ 
ing vented speaker enclosures generated considerable interest. It 
also underlined the fact that vital parameters have never been 
published for most of the drivers to date, which might otherwise be 
considered as possibilities for a vented system. 


Unfortunately, the article helped to 
generate the wrong kind of interest on 
the part of a reader from Mt Eliza, in 
Victoria. 

The particular issue was enclosed in a 
plastic bag, which also contained 
Tandy's catalogue for 1981. The cor¬ 
respondent was unhappy because he 
had to rely on the cover lines as a guide 
to what the issue contained. Presumably, 
one that especially caught his eye read 
"Designing vented speaker enclosures". 

I quote: 

"• • • This situation is made worse by 
the deceptive descriptions on the front 
cover eg 'Designing vented speaker 
enclosures' turns out to be a deep 
technical discussion outside my com¬ 
prehension, not a constructional item 
that I could use." 

In passing, I must say that the distribu¬ 
tion of major catalogues with "Elec¬ 
tronics Australia", usually around April 
and September, is well supported by 
readers. This much is quite evident from 
the circulation figures. 

However, it does present us with a 
logistics problem, as well as involving ex¬ 
tra cost. We also have to keep in mind 
postal requirements involving the many 
issues which are mailed direct to 
subscribers. In summary, our options are 
as follows: 

Loosely inserted: this tends to be a 
slow and costly labour-intensive opera¬ 
tion. Subsequent bulk handling is 
awkward, because the catalogues tend 
to fall out. Newsagents don't like them 
for the same reason. 

Stapled into the book: fine, except for 
one recurring problem. Normal printery 
saddle stitching machines can't ade¬ 
quately cope with a near 300-page 
combination. 

ELECTRONICS Australia, Decemb< 


Square finish, bound in: we tried this in 
November 77 and it produced a very 
neat book. But readers didn't like it 
because they could not separate the two 
components. 

Plastic envelope: the most practical 
scheme at present. It keeps the two 
items together and in good condition, 
and imposes the fewest restrictions on 
each in termsT of trim, size and binding. 
But, logically, we have to indicate on our 
cover what is inside. 

Which brings me to the allegation that 
the cover lines on the September issue 
were deceptive - a statement that im¬ 
plies deliberate dishonesty on our part. 

Looking again at those lines, I am at a 
loss to know how one could possibly be 
more matter-of-fact, and that includes 
the line "Designing vented speaker 
enclosures". 



"Of course it's right. It's based on the 
work of Thiele and Large!" 


, 1980 


That is precisely what the article is 
about. If we had said "Building . .." or 
"Constructing vented speaker 
enclosures", it would indeed have been 
open to misinterpretation; but we clearly 
said: "Designing . ..". 

In fact, we negotiated reprint rights of 
the article because we felt that the 
Author, David Weems, had done a good 
job in summarising and communicating 
the investigative work of Neville Thiele 
and Dick Small into vented systems. 

But there was no way that David 
Weems could have reduced the design 
procedures to the over-simplified ap¬ 
proaches of other days, and it is 
understandable that our correspondent 
from Mt Eliza still found it more than he 
could cope with. 

As Weems points out in the article, 
those early simplistic approaches totally 
ignored certain vital parameters and led 
to the vented system being thoroughly 
discredited. 

As far as he — and we — were concern¬ 
ed, the article would serve a useful pur¬ 
pose, if it merely helped to set the 
record straight. 

In fact, it did much better than that, as 
evidenced by a number of other letters 
to hand. All agreed that it shed much 
needed light on the subject but all went 
on to ask a variety of questions, in¬ 
dicating their desire to follow through on 
their own account. 

A common complaint had to do with 
the almost complete lack of the driver 
data necessary to implement the 
Thiele/Small/Weems information. We 
heartily agree but we do know that data 
appears in the new Magnavox catalogue, 
covering their present range. This 
catalogue is available free from 
Magnavox (Aust) Pty Ltd at 6 O'Riordan 
St, Alexandria, NSW 2015. It is likely that 
they would also be able to supply rele¬ 
vant information about some of their 
more recent, but now obsolescent bass 
drivers. 

Etone do not have the information in 
such accessible form but, for clients who 
want to design a vented system around 
one of their drivers, they should be able 
to make the information available. Etone 


28 











































































Pty Ltd are at 53 Stanley St, Peakhurst, 
NSW 2210. 

As for JBL drivers, mentioned in 
Weem's article, the brand is handled in 
this country by Harman Australia Pty Ltd, 
at Unit 13A-2, 6-8 Byfield St, North Ryde, 
NSW 2113. Phone (02) 887 3233. 
Thiele/Small parameters are readily 
available. 

I very much doubt that the information 
would even exist for the once well 
known products of Rola and MSP, or for 
a whole range of other well known but 
now obsolete drivers. 

As for current model imports, or cur¬ 
rent models from other local manufac¬ 
turers/assemblers, each would have to 
answer for themselves. 

On correspondent questioned the ac¬ 
curacy of such data, even when obtain¬ 
ed, on the basis that not all manufac¬ 
turers would be able to hold their drivers 
to tight specifications. 

I talked this over with a loudspeaker 
engineer who agreed that the problem 
was real, in terms of mathematical nice¬ 
ty. However, he went on to point out 
tnat an enclosure design based on 
published parameters would at least "be 
in the ball park" and capable of in¬ 
telligent physical modification if there 
was the means and the will to do so. 

It would be way ahead of something 
contrived without any guidelines. 

A couple of correspondents asked 
about methods of checking or even 
determining parameters by measuring 
the behaviour, near resonance, of any 
given driver; this in an un-mounted 
situation. 

There are ways in which this can be 
done and I understand that the matter 
was covered in the original Thiele/Small 
literature. I have never attempted it in 
practice but I gather that very precise 
procedures and measurements are re¬ 
quired if meaningful results are to be 
obtained. 

ORIGINAL PAPERS 

Various other questions emerge from 
the letters, mainly prompted by David 
Weems' summary and indicating a 
desire, on the part of the cor¬ 
respondents, to follow the matter right 
through. For example, where can I get a 
complete set of references relating to 
the Thiele/Small papers? 

Fortunately, the Institution of Radio 
and Electronics Engineers, Australia, 
which published much of the original 
work, has now moved to meet these re¬ 
quests. In consultation with the two 
authors, the Institution is currently 
preparing to reprint their key papers on 
vented systems in a single booklet. 

It might seem from all this that vented 
systems are still something of a lottery, 
but such is not the case. 

Major equipment manufacturers have 
long since committed the procedures to 
computer programs, which have proved 
highly functional. Feed in the bottom- 
end specification you want to meet and, 


provided it is practical at all, the com¬ 
puter will print out the kind of driver that 
will be needed and details of the 
enclosure in which it must be installed. 

Lacking such a computer program and 
a captive loudspeaker factory, 
academically trained enthusiasts can still 
arrive at a satisfactory end result by 
resort to the Thiele/Small literature. 

Without academic training, the in¬ 
dividual becomes more dependant on 
yet rather sparse data from individual 
manufacturers, even to plans for 
enclosures which have hopefully been 
the subject of rigid design procedures. 

But, at least, the hifi industry is headed 
in the right direction, in relation to 
vented systems, rather than merely fiddl¬ 
ing with drivers and with boxes with 
holes in them! 

ELECTRICAL HASH 

To change the subject, we talked a 
good deal about electrical interference 
in the October issue, with special 
reference to domestic light dimmers. It 
prompted a few comments but did not 
raise a whirlwind. 

The most common observation was 
along the lines: "yes, domestic light dim¬ 
mers do cause a bit of hash in the radio 
but . . ." (Let's talk about something that 
really matters!) 

And that's the way it seems to be with 
so many environmental issues. If you can 
manage to ignore something, for the 
present, then it doesn't exist! 

As for light dimmers - if they don't 
wipe out the stations you want to listen 
to, forget them. 

I was encouraged, however, to receive 
a call from a manufacturer of domestic 
light dimmers, who told me that they 
were taking a closer look at their pro¬ 
duct. It already includes some RF hash 
suppression but they are hoping to carry 
it further. The problem they face is to 
cram the extra filtering into the existing 
dimensions, so that the fitting can still 
replace an architrave switch. 

And, of course, they have to keep the 
cost down to a competitive level. 
Hopefully, I will be able to report a 
positive outcome. 

R. C. of Benalla, Victoria, passes over 
the light dimmer situation, to remark 
about the interference he has en¬ 
countered from motor speed con¬ 
trollers, notably those used in connec¬ 
tion with air conditioning fans. In many 
cases they are supposed to have RF sup¬ 
pression fitted but they still leave a lot to 
be desired. 

He cites the case of a house, which he 
purchased, where the controller virtually 
blacked out radio reception over a 
radius of about 30 metres. By installing 
additional filtering, he was able to shrink 
the interference zone to less than one 
metre. 

While on the subject of RF in¬ 
terference, it is interesting to note than 
channel 0 television has just come on air 
in Sydney, for the first time, carrying the 


If you have a 
good all-round 
understanding 
of electronic 
technology ... 



... and the ability 
to write clear 
prose 


YOU COULD QUALIFY 
FOR A POSITION 
ON THE STAFF OF 
“ELECTRONICS 
AUSTRALIA” 

You will need to be resident in 
Sydney and be able to 
commence work without undue 
delay. 

A permanent position is envisaged, 
with opportunity for advancement, 
plus full leave, sickness and 
superannuation provisions. As for 
salary, that will depend on your 
present background and 
experience, but let’s start talking 
around $13,000 per annum. 

Apply by letter, stating experience 
and enclosing copies of references 
and any sample essay or article that 
you may have written to: 

The Editor in Chief, 

ELECTRONICS 

AUSTRALIA, 

57 Regent Street, 
Chippendale 2008. 
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The Fantastic 

CHESS MASTER 

actually teaches 
you to solve chess 
problems! 

This is the machine for ail ages that enables you to learn 
and practise chess. The challenge is to solve problems in 
the least number of moves. Play it alone or with others 
and experience different tactics, strategies and check¬ 
mates. With each Chess Master you get seven booklets 
containing 50 moves, a total of 350 different moves to 
play. Cat x 1257 
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INCREDIBLE 10 LEVEL 
COMPUTER CHESS GAME 


Cat X-1255 


Whatever level of chess game you're into, this unit has them all. 
You play the computer at the level you select from beginner 
through to expert. To aid you in your game the unit comes 
complete with integral chessboard and pieces plus power 
supply. 


Contains a 
microprocessor 


Credit terms 
available to approved applicants 
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$6 below cost 
freight anywhere 
in Australia 
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MADE IN WEST GERMANY 


new multi-cultural service. Granted that 
Sydney viewers do not have optimal 
antennas for the channel, and granted 
that the power level and siting is down 
somewhat on the other stations, but it is 
already evident that the 45-52MHz chan¬ 
nel is more prone to mains interference 
than other channels higher up in the 
spectrum. 

Also of interest was a letter from a 
reader in Qld. He has taken up my obser¬ 
vation that aluminium foil under the 
roofing tiles may tend to shut out radio 
signals and shut in RF interference - 
leading to poor radio reception in the 
house. I quote: 

Let me tell you of the problem I ran in¬ 
to when I moved into a typical 
Queensland wooden house on stilts. 
However , this one had been covered 
with aluminium siding, plus Permalum 
placed over the old galvanised roof. 

I found myself in a partially shielded 
metal box. It did not have too much ef¬ 
fect on radios with ferrite rods but, with 
my two tuners requiring ordinary wire 
antennas , it caused all sorts of trouble. 

There must be many others who run in¬ 
to similar problems. For example, I think 
of the lady who complained to me 
recently that her radio was terrible, now 
that she had moved into a home unit. It 
has been perfectly satisfactory in the 
house where she lived previously. All I 
could suggest was that she move the 
radio to some location near a window; in 
the hope of getting a better signal. 

H.S. (Bulimba, Qld) 

The correspondent goes on to suggest 
a couple of ways around the problem. 


He recalls, for example, the one-time 
"Captain" aerial unit which was suppos¬ 
ed to have rather magical signal pickup 
qualities. If it is the gadget I remember, I 
would not expect it to be of any 
assistance at all in apparently shielded 
situations. 

His second suggestion is more promis¬ 
ing: provide a normal ferrite rod antenna 
external to the receiver, tuned by any or¬ 
dinary 400 dF (approx) variable capacitor. 
Wind a few turns of hook-up wire 
around one end and use it to transfer the 
signal to the antenna and earth terminals 
of the radio. The rod antenna would 
need to be retuned to each desired sta¬ 
tion but it should provide a good signal. 
Thank you, H.S. 

A more convenient option may be to 
use a single turn loop antenna — the 
larger the better. 

In its simplest form, it comprises a 
length of hook-up wire which starts at 
the receiver's antenna terminal, runs up 
to a convenient support point, then 
horizontally to another support; then 
vertically downwards, horizontally back 
towards the receiver, and finally up the 
receiver earth terminal, thus forming a 
complete loop in the vertical plane. 

It may typically be fastened to the back 
of a furniture module, to the rear of 
shelves, or fastened to the wall and 
disguised by the picture rail, skirting 
board, etc. Or it can be run above the 
ceiling and below the floor; even on an 
exterior wall. 

The one thing to remember is that a 
loop has minimum signal pickup broad¬ 
side on. Therefore, as far as possible, 
orientate it so that it is edge-on to the 
general direction of the desired stations. 


Ian Pogson to retire 



Well known staff member Ian Pogson 
has decided to retire and will be leaving 
us on the 12th of this month. We wish 
him well during his retirement and trust 
that he will be able to catch up on the 
many interests which tend to be set 
aside when one has an everyday work 
commitment. 

Ian Pogson joined our staff in April 
1962 with the special task of looking 
after a then relatively new venture by 
our parent company — news gathering 
by way of /adio-equipped cars and pic¬ 
ture vans. Subsequently he transferred to 
our magazine staff, producing the many 
projects and articles which carry his 
name. 

In 1963, Ian resigned to take a position 
with EMI but, within two years, had re¬ 
joined our magazine staff. He has always 
had a special interest in communica¬ 
tions, and in time and frequency 
measurement, as will have been evident 
from his articles. 


Of special note were his designs for the 
"Deltahet" series of communications 
receivers which, almost certainly, 
represented a world first in the do-it- 
yourself application of the Wadley Loop 
principle. They may well have been a 
first, in any context, outside the RACAL 
group. 

Privately, Ian has a strong interest in 
audio and in electronic organs, his latest 
venture being the construction of a Wer- 
si "Zenith" model for his own home. 
There are no prizes for guessing how 
some of his leisure time will be spent! 

All the best, Ian, and thanks for your 
assistance over many years. 

Neville Williams 


NEGATIVE ION 
GENERATORS 
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Ionotron - m - Plexi 

• REDUCE FATIGUE 

• INCREASE PRODUCTIVITY 

• INCREASE ALERTNESS 

• KILL UP TO 90% OF 
AIRBORNE GERMS 

• CLEAR AWAY CIGARETTE 
SMOKE 

• HELP SINUS, HAYFEVER, 
ASTHMA AND OTHER 
RESPIRATORY AILMENT 
SUFFERERS 


The Ionotron range of equipment is made 
by the lontechnic Company of West 
Germany. For the past two decades this 
organization has conducted considerable 
research and development on the subject 
of climate-conditioning. It is now a 
leader with its electroclimate installations, 
lontechnics Food Preservation Systems 
have been tested and are approved by 
strict German health authorities. 

a. lonotron-m table or desk model 

b. lonotron-m-plexi transparent 
executive desk model 

c. lonotron-t (with booster fan) 
high performance model 

d. lonotron-shower-wall or ceiling 
unit 

e. Auto-lonotron-Car IONIZER 

f. Autotron-deluxe Car IONIZER 
Available from 

IONTECHNIC (Australia) Pty. Ltd. 
P.O. Box 107, Balgowlah N.S.W. 
2093. Tel: 636 4686 


Please send me more information on: 
please tick the appropriate box 

EO HD GG 011 GO K2 

Mr. Mrs. Miss. 

Address. 

. Code . 

Telephone. 
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AUDIO - VIDEO 
ELECTRONICS 


HI FI • PROFESSIONAL AUDIO • ENTERTAINMENT 


dbx offers lower noise and 
improved dynamic range 


In recent months, buyers of audiophile recordings may have noticed 
references to “dbx”, alongside other topical terms like “direct cut” 
and “digital master”. This article, based on information supplied by 
TEAC Australia Pty Ltd, explains what dbx is all about. 


The subject was further brought to our 
attention by receipt of an Audiolab 
recording, reviewed elsewhere in this 
issue, which had been transferred from a 
dbx encoded master tape. We were im- 
ressed both by the minimal 
ackground noise and by the lack of 
constriction of the high amplitude 
transients. 


The same company which supplied this 
disc — M. R. Acoustics of Annerley, Qld 
- also list a number of other discs which 
carry a dbx-encoded signal. They must 
be played back through a dbx decoder, 
for normal dynamic range. 

In fact, the present strong emphasis on 
reduced noise and wider dynamic range 
appears to be focusing attention on dbx 


in various roles, as a means of achieving 
these ends with otherwise normal 
analog equipment. 

While dbx is broadly classified as a 
noise reducing system, it is more radical 
in its operation than any of the other 
methods: Dolby, Adres, Hicom, etc. 

Dolby and other such systems selec¬ 
tively process a portion of the signal 
which lies above or below a certain 
reference level, and/or within a certain 
range of frequencies. 

Dbx, on the other hand, processes the 
whole of the signal the whole of the 
time. During the encoding process, the 
entire dynamic range is compressed in 
decibel terms by a factor of 2:1. 

When decoded for final reproduction, 
the signal is expanded by the same ratio, 
restoring the dynamic range to normal. 
The inspiration behind the term "dbx" is 
not hard to discern - "db expansion". 
The full registered name of the system is 
more of a mouthful: 'The Decilinear 
Noise Reduction System"! 

Explaining the relevance of dbx to 
sound recording and reproduction, the 
TEAC literature points out that the 
dynamic range of orchestral or rock 
music may easily run to 80dB; perhaps 
even to 90 or lOOdB in exceptional 
cases. 

Against this, the effective dynamic 
limits of a modern tape system begin to 
nudge the noise and saturation regions 
after 60dB, and seldom achieve better 
than 70dB. 

If the recording engineer does indeed 
have available 70dB of dynamic range, 
and the signal from the studio console 
can be fitted exactly to it, then a top 
quality recording should result. But there 
is no latitude for error and even a slight 
miscalculation is sufficient to drop the 
quiet passages into the noise floor or to 
begin crushing the peaks. 

Since the noise is the more obvious 
liability, there is a strong tendency to 
play it safe the other way, if need be at 
the expense of signal peaks. 

The insidious thing is that peak 
crushing in a tape system does not 
necessarily produce blatantly obvious 
distortion. The overload is often both 
"soft" and subtle: the loss of ultimate 
"bite" in a sudden transient; a loss of 


Normal recording without dbx system 


(+20dB) 

Fortissimo 



80 


(— 60dB) Pianissimo 


Original signal 



Fortissimo that 
exceeds saturation 
point of tape is 
distorted. 


Playback 


Fig. 1: Signals of wide dynamic range (left) tend to exceed the dynamic limits of a tape 
system (centre) resulting in loss of quality on playback (right). 


(+ 20dB) 

Fortissimo 



Effect of the dbx system for recording 

. x dbx encode dbx decode 

< dB >- Wr—m 


(—60dB) Pianissimo 

Original signal 



Fortissimo is expanded 
well above original tape 
noise playback level and 
saturation point 


Pianissimo remain* 
above original tape 
noise level. 


Playback- 


Fig. 2: with dbx , the original signal (left) is dynamically compressed to half (centre), 
well within the system limits. The playback signal (right) is not crushed. 
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Sony's inseparable separates 


Sony’s new ST-J55 tuner and 
TA-F55 amplifier come in elegant 
matching designs. Separately, they’re 


straight signal processing circuit 
construction, revolutionary Heat Pipe, 
and Pulse Power Supply, providing 
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outstanding. Together, they’re out on 
their own, both in appearance and 
performance. 

The J-55’s tuner is frequency 
synthesized and quartz locked. A neat 
line of feather-touch switches gives 
a choice of Memory, Auto, or manual 
tuning. 

The J55’s incredible electronic 
MNOS memory tuning lets you preset 
your 8 favourite AM/FM stations - 
including reception adjustments like 
muting or mode pre-set. 

The other half of the team, the 
65W F55 Amplifier, features an elec¬ 
tronic motor driven volume control, 


extremely clean and noise-free sound 
quality. 

The F55 operates with almost 
any type of MC and M M cartridge; 
has gold-plated phono jacks, oxygen- 
free copper wiring, metallized film 
resistors and polypropylene capacitors. 

You won’t find better engineering 
than these. Not even from Sony. 
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AQFA-QEVAERT 



Sound safe. 


Agfa SUPERFERRO-the sound 
safe- will record and store your 
music safe in sound, ready for 
when you want it. And we mean all 
the music. The outstanding 
performance of Agfa 
SUPERFERRO is achieved 
through the use of a particular form 
of ferric oxide particle that is 
uniform in shape and size. The 
second factor is an Agfa technique 
that enables more particles to be . 
deposited per sq. mm of tape, with 
each particle separated and in line 
to eliminate cross-over 
interference. 


The advanced technology of the 
SUPERFERRO tape results in five 
big improvements: 

1. Reduced background noise. 

2 . Better maximum output level. 

3 . Improved dynamic range. 

4 . Improved high frequency 
output level. 

5 . Reduced harmonic distortion. 

In addition, Agfa SUPERFERRO 
cassettes feature a special 
mechanism for improved running 
properties. ^ 

Agfa SUPERFERRO-the sound ^ 

safe you can bank on for 
outstanding performance. 
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*Registered trademark 
of AGFA-GEVAERT 
Antwerp/Leverkusen. 


AGFA-GEVAERT FOR STILL CAMERAS, FLASHGUNS, COLOUR FILM FOR SLIDES, PRINTS AND MOVIES, MAGNETIC TAPES. 
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definition in loud, complex passages. 
Music critics refer to it as a lack of "air" 
around the instruments! 

What all this can add up to, in terms of 
the end result, is indicated, clearly 
enough, by the current crop of discs cut 
from digitally-encoded masters. Not only 
is noise not a problem but there is a cer- 
' tain freedom — a lack of constriction — 
about the transient peaks and the louder 
passages generally. 

It is difficult to escape the conviction 
that it is due simply to the 90dB dynamic 
range of the digital mastering systems; 
that transient crushing has been more 
commomplace in master tape recorders 
than has been fully realised. 

The dbx approach to the problem of 
dynamic range is just the reverse to that 
of the digital equipment. Instead of 
widening the dynamic aperture of the 
equipment to accommodate the music, 
it compresses the music to fit the limita¬ 
tions of the recorder. 

How dbx works 

Fig. 1 from the TEAC literature il¬ 
lustrates the problem which faces 
anyone who seeks to record a musical 
event on tape. Plotted against time on an 
arbitrary decibel scale, the peak sound 
pressure level may vary from -60dB in 
the softest passages to +20dB at the 
other extreme. 

But the 80dB of dynamic range so 
represented exceeds that of the tape 
system, with the result that the softest 
passages have to compete with the 
system noise, while the loudest passages 
are subject to crushing in the manner 
already described. 

However, if the raw signal is passed 
through a dbx encoder, en route to the 
tape recorder, the 80dB dynamic range 
is compressed to 40dB (-30dB to 
+10dB), which fits easily inside the 
dynamic window of the tape system. 
(Fig- 2) 

On playback, the compressed signal is 
decoded en route to the amplifier, and 
the dynamic range reverts to 80dB. The 
soft passages are attenuated from -30dB 
to -60dB and the noise floor of the tape 
is pushed down towards an apparent 
80dB or more. Similarly, the +10dB 
peaks are expanded to -20dB, with the 
apparent saturation level of the tape 
somewhere above that again. 

Fig. 3 illustrates the operation of the 
system in bar graph form. 

In earlier days, such radical processing 
of the signal could hardly have been con¬ 
sidered seriously. Not only would the 
electronics have been dauntingly com¬ 
plex but the distortion content could 
also have been prohibitive. 

Solid-state circuitry has changed all 
that, with the result that TEAC are now 
offering a cassette deck with dbx in-built, 
plus a number of modestly proportioned 
dbx processors for use with existing 
equipment. They claim that the dbx en¬ 
code/decode process does not add 
perceptibly to the distortion level in¬ 




VCA characteristics 



herent in the tape system, and that the 
operation of the circuitry - signal 
"breathing" - is not significantly audible. 

At the heart of the dbx system is a VCA 
or voltage controlled amplifier, which 
has the ability to change its gain con¬ 
tinuously in accordance with a control 
signal. VCAs are now commonly used 
for such roles as envelope control in 
electronic musical instruments. 

In the dbx units, a control voltage is 
derived from the signal being processed. 
The circuitry is such as to monitor the 
RMS value of the signal and produce a 
control voltage which continuously 
changes the gain of the VCA in a 
logarithmic fashion. 

During encode, the VCA compresses 
the signal by 2:1 in decibel terms; during 
decode (or playback) it expands the 


Fig. 3, top: From the TEAC literature , this 
diagram illustrates the operation of the 
dbx system in bar graph form. 

Fig. 4 , left: Illustrating the relationship 
between the gain of the voltage controll¬ 
ed amplifier and control voltage. 


signal by an equivalent amount. Pro¬ 
ponents of the dbx system stress that, 
unlike most other systems, it does not 
depend on precise control of levels for 
proper "tracking" between the encode 
and decode functions. It is a simple 2:1 
transformation in both modes. 

In detail, the dbx circuitry also involves 
some internal pre-emphasis and de¬ 
emphasis during encode and decode 
respectively but this is again com¬ 
plementary and independant of signal 
content or levels. It tends to further 
reduce noise and distortion from the 
tape medium and to help minimise 
"breathing" sounds which might result 
from operation of the control circuitry 
itself. 

However, while dbx has the potential 
to boost the performance of analog 
mastering equipment in terms of 
dynamic range, it is hard to see how it 
can compete in longer term with the 
new digital mastering systems, such as 
from Soundstream, Sony and others. Not 



The TEAC A-550RX is a high quality deck with excellent basic specifications but with 
two noise reduction systems in-built: Dolby and dbx. The latter system is available as 
an optional extra with other cassette decks in the TEAC range. 
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National’s new 
super receiver 


Styled like a portable 
receiver , the RF-9000 can be 
carried - but hopefully not 
too far! It can operate from 
internal batteries (12 x UM1 
"D") or from external 
12V-18V DC or from power 
mains at 110V or 240V AC, 
50/60Hz. It is rated to deliver 
a maximum of 7 watts to its 
in-built dual speaker system. 


What must surely be one of the most expensive and 
sophisticated receivers ever offered on the consumer market 
has just been announced by the Matsushita Electric Industrial 
Co Ltd of Osaka, Japan. Designated as the National/Panasonic 
RF-9000, it will be offered to US consumers at about $3,800. 

As you might expect, the RF-9000 is no ordinary receiver. It incorporates a 
phase-locked loop which can hold the tuning rock steady at frequency intervals of 
100Hz — giving it the theoretical potential of locking to about 300,000 distinct 
channels. The relevant frequency is displayed in digital form at the top centre of 
the control panel. 

The receiver incorporates a microcomputer control system, so that the user has 
merely to key into the liquid crystal display the wanted frequency — using push¬ 
buttons in the manner of a calculator. The receiver moves to the nominated fre¬ 
quency and the phase-locked loop holds it spot on, without further attention. 

For more direct access, the receiver can be memory programmed for up to 15 
broadcast stations. It can then be pushbutton tuned to any one, or will automatical¬ 
ly scan them at 1.5sec intervals to allow the user to freeze it on the sound he 
wants. The set can also be switched directly to any of 22 bands by simply pushing 
the appropriate button. In the event of the user preferring old-fashioned manual 
tuning, that is available too, by way of a large knob at the lower right. 

Nor need there ever be any doubt about the time, when a special session is 
coming up. A quartz digital clock, tied back to an internal 3V clock/memory sustain 
battery, can display month/date/day or hour/minute/second, as required. It is inter¬ 
linked with the microcomputer and can turn on up to six wanted programs on a dai¬ 
ly, weekly, cyclic, or a one-time basis. It has a dual-time facility, time signal provi¬ 
sion, and a sleep timer. 

Coverage of the RF-9000 includes LW (150—420kHz), MW 
(520—1610.9kHz), SW (1.6110—29.009 MHz) and FM (87.5—108MHz). Sen¬ 
sitivity on short-wave is quoted as 0.5—1 .OuV, image ratio as 70dB and 10OdB at 
the two intermediate frequencies, and there are three steps of selectivity to cope 
best with AM and SSB. Dimensions are quoted as 520mm(W), 362mm(H) and 
206mm(D). Weight, without batteries, is 20.3kg. 

For further information: P. Binning, National Panasonic (Australia) Pty Ltd, 95-99 
Epping Rd, North Ryde 2113. 


AUDIO-VIDEO 

ELECTRONICS 

only can they offer adequate dynamic 
range but the input/output distortion is 
incredibly low, and wow and flutter 
unmeasurable. The systems lend 
themselves to electronic editing, and 
multi-generation copies are not pro¬ 
gressively deteriorated, as with analog. 

What is more, carefully produced disc 
pressings from the digital sources 
preserve the characteristics to the point 
where the urge to take further steps is 
not very strong. In fact, the dynamic 
range available from digitally sourced 
discs is already such than an increase 
could be an embarrassment in a home 
situation. 

On this basis, the market for dbx- 
encoded discs would also seem to be 
rather limited. 

However, irrespective of what 
transpires in these areas, it was evident 
from discussion with TEAC Australia that 
dbx has a continuing role for small 
studios and semi-professional situations. 
Because of developments in high-budget 
areas, expectations are higher but there 
is no way, at present, that many low 
budget users could re-equip with digital. 

In particular, TEAC see dbx as a natural 
ancillary to their TASCAM series of por¬ 
table and small studio equipment. 

Another role is in the home, where en¬ 
thusiasts may wish to make a cassette 
copy of new digital discs. Unaided, 
cassette decks will be hard put to it to do 
them justice. Again dbx could be the 
answer. 

In fact, as already mentioned, TEACs 
A-550RX cassette deck has in-built dbx, 
such that it should be able to cope 
directly with the most ambitious digital 
and direct-cut recordings. 

In addition, by copying a dbx encoded 
disc directly, and then replaying with the 
dbx decode function operative, normal 
dynamic range is recovered. 

Other items listed in the TEAC dbx 
range include: 

RX-8: dbx noise reduction unit designed 
originally for TEAC C-series cassette 
decks. In fact, we understand that it 
adapts readily to other decks in the 
TEAC range, plus those of most other 
makers. 

DX-2A, DX-2B: dbx noise reduction units 
intended primarily for use with TEAC 
(and possibly other) open-reel stereo 
decks. 

RX-9: dbx noise reduction unit for TEAC 
A-3440 multitrack (four-track) open-reel 
deck. 

One final point should be made: 
because the dbx decoder doubles the 
variations in the level of the recorded 
signal, it will also double any non¬ 
linearity in the frequency response of the 
tape recorder. Tnus, a 3dB peak or 
trough imposed by the recorder/tape 
combination on the encoded signal will 
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be magnified to a 6dB peak or trough on 
replay. 

Clearly, dbx should be used only in 
conjunction with tape systems wnich 
have an inherently flat response. 

For further information on TEAC/dbx 
equipment, contact TEAC Australia Pty 
Ltd, 165 Gladstone St, South Melbourne 
3205. Phone (03) 699 6000. 


IN BRIEF ... 

PIONEER have added the KE-4000 
AM/FM-stereo cassette radio to their cur¬ 
rent automotive range. The radio has an 
electronic memory which can store 
10FM and 5AM station frequencies, 
allowing them to be recalled instantly 
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Whether you settle for the smart timber-veneered PAS 
assembled series or the PLK kit-set, you’re getting the same 
Danislvmade Peerless quality-a quality selected by many of 
the world’s most reputable names in loudspeakers, for 
inclusion in their own speaker systems. 

Contact us now, and discover where you can hear 
Peerless loudspeakers-then let your ears make up your mind. 


698 Burke Road, Camberwell. 3124. Telephone (03)821256. Telex 31712 

Please send me descriptive literature and dealer list: BOl.^4 


Name 

Address 


Postcode 


The new generation of 
factory-built or kit-set 
Peerless loudspeakers 

It’s true most speakers look alike and that price alone 
never tells the whole story. But now the new generation 
Danish-built Peerless loudspeakers give you a recognizable 
difference in sound quality-a difference that has set 
Peerless a notch above the others for over 50 years. 

The range of new generation Peerless loudspeakers 
includes the fully assembled PAS series plus the money- 
saving PLK kit-sets. Both series contain drive units with 
the following characteristics. 

Peerless Line Woofers 

□ Large ceramic ferrite magnets for high power handling. 

□ Specially coated cones reduce colouration to a minimum. 

□ Cones are supported by a single-roll foam or rubber 
surround to maintain excellent linear motion. □ Bass response 
is clean and tight at all listening levels. 

Peerless Midrange Units 

□ Sealed back units prevent interaction with the woofer. 

Distortion and colouration are reduced to a minimum. □ The rear 
side of the cone is coated with a special damping material to eliminate 
colouration. □ Specially impregnated polyurethane cone rim 
provides high degree of linearity. 

Peerless Tweeters 

□ Dome tweeters designed for the highest accuracy of reproduction wkh 
low distortion flat response and wide dispersion. □ The sealed back isolates the 
tweeter from interference. □ Specially developed dome fabric ensures no degrad¬ 
ation of performance even after prolonged heavy loading. □ Assembly mounted 
on a precision diecast plate where rigidity ensures permanent alignment. 
Peerless Dividing Networks 

□ Peerless crossovers use air-cored chokes for maximum power handling, and 
special electrolytic capacitors to ensure long term reliability. □ All components are mounted on fibreglass printed circuit 
boards for maximum durability, while coded clip connectors eliminate the need for soldering. 

Power handling Danish-built Peerless loudspeakers, Orthodynamic 


The power handling capacity is high and conservatively 
rated at 100W RMS, however, due to the high 
efficiency of Peerless speakers, the recommended amplifier 
power is between 25-lOOW RMS. 


headphones and unique car speakers are imported by the 
sole Australian agents, 


G.R.D. GROUP Pty. Ltd. 
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fact: 

there’s a Shure 
microphone 
that’s right for your 
application 
& equipment... 



SM81 

First of the new 
breed of high- 
performance, studio-quality unidirec¬ 
tional condensers—technically state- 
of-the-art, exceptionally 
rugged and superb 
sound. 



SM59 

You’ve seen it on 
TV musical shows where sound 
quality is a must. Unidirectional, 
dynamic with exceptionally flat 
response, extremely low handling 
noise; mellow, smooth, and accurate 
sound. 



SM58 

The most widely 
used “on-stage" 
hand-held dy¬ 
namic cardioid 
microphone—the world standard 
noted for its 
distinctive, crisp 
sound. 



UNIDYNE* III 

The world-famous 
UNIDYNE® III family 
offers top value per 
dollar. Uniform car¬ 
dioid pattern helps control off-axis 
coloration, background noise, and 
feedback. 




SM61 

[Omnidirectional dy- 
inamic. Outstanding 
low handling noise. 

Handsome, smooth 
looks with new VERAFLEX® dent- 
resistant grille—a favorite on-camera 
mic with soundmen and entertainers. 

AUDIO ENGINEERS P/L 

342 Kent Street, 

SYDNEY 2000 N S W. 

AE 149/TP 



The Philips/Sony compact disc — 

In a joint statement, Philips of the Netherlands, and the Sony Corporation of 
Japan have announced that co-operative development has led to further 
development of the optical compact digital disc system announced by Philips in 
March, 1979. The improvements relate particularly to modulation of the laser 
beam and to the effectiveness of the error correction system, which can be an 
integral feature of a digital pulse system of recording and reproduction. 

The 16-bit digital system not only offers an order of fidelity way ahead of the 
analog system but it is possible also to encode text and program data for possi¬ 
ble visual display by the playing deck. The disc is 12cm in diameter and carries 
up to 60 minutes of program material on one side. 

The worldwide Polygram group has announced their intention to release music 
programs in the format, and the CBS/Sony group in Japan have similar plans. In 
the meantime, the system is being submitted to the Digital Audio Disc Standar¬ 
disation Conference in Japan (at present involving 45 member companies) with a 
view to promoting worldwide acceptance of specifications. 

However, Mr C. Bossers, Managing Director of Philips in Australia, says that 
release of the optical digital compact disc system was not expected in Australia 
until the mid-’80s. 


and automatically without the need for 
subsequent fine tuning. Pulse noise sup¬ 
pression is fitted and means to switch 
from stereo to mono mode, where ap¬ 
propriate. The cassette section features 
auto reverse and means to take up tape 
slack, thus minimising the risk of 
malfunction. Power output is 4.5 watts 
per channel (continuous) and the recom¬ 
mended retail price $419. Details from 
Robin MacDonald, Pioneer Electronics 
Australia Pty Ltd, 178-184 Boundary Rd, 
Braeside, Vic 3195. Phone (03) 90 9011. 

MAGNAVOX AUST PTY LTD have just 
released a 20-page brochure which con¬ 
tains details of their current range of 
loudspeakers, suitable for use in hifi 
systems. In all, 17 models are illust¬ 
rated, ranging from dome and cone 
tweeters to nominal 160mm, 200mm, 
260mm and 310mm drivers, variously 
suitable for use as woofers, or in 
woofer/mid-range, or full-ranee applica¬ 
tions. Each driver is clearly shown in a 
photograph and described in the text. 
Diagrams show its nominal frequency 
response, and dimensions from front 
and side. A most welcome feature is a 
full listing of ratings and specifications, 
including the data necessary to design 


enclosures by the Thiele/Small method. 
Anyone interested in examining the 
potential of the new Magnavox range 
can obtain a copy of the brochure by 
simply writing to Magnavox Australia Pty 
Ltd, 6-12 O'Riordan St, Alexandria, NSW 
2015. 

PIONEER ELECTRONICS AUST PTY LTD 

announce two new appointments to 
their marketing planning division. Mr A. 
J. (Tony) Wood takes up the position of 
General Manager, Marketing, while Mr 
Robin MacDonald has become Publicity 
and Promotions officer. Both men join 
Pioneer from activities outside the elec¬ 
tronics field but, according to Managing 
Director Les Black, the appointments 
represent a deliberate move to infuse 
new impetus and creativity into the elec¬ 
tronics marketing scene. 

VIDEO BRIEFS 

TECHNICOLOUR, pioneers in the colour 
film business, are making a strong play 
for the home video movie field. They 
have reportedly carried on with develop¬ 
ment started by Akai and continued by 
Funai, and are poised to market a 
lightweight video recorder measuring 
about 25 x 25 x 8cm. It accepts a cassette 



Sanyo portable has many facilities 

Portable cassette radios are no longer 
the basic devices that they once were. 

This model M9975K from Sanyo can ac¬ 
commodate normal , 002 and metal 
tape and incorporates a 7-track 
automatic music select system (AMSS). It 
has a mic jack for singalong dubbing and 
"one touch" recording. Other features in¬ 
clude LED VU meters, tuning indicator , 
auto stop, tape counter and soft eject 
door. It can operate from mains or bat¬ 
teries and offers up to 75W total power 
output. RRP is $299. [Information: R. 

Hopwood, Sanyo Aust Pty Ltd, 225 Miller 
St, North Sydney. Tel (02) 436 1122 ] 
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Self-contained TV 
camera/recorder 
from Hitachi 

Hitachi Ltd has recently developed an 
experimental colour/sound video 
camera and VTR combination, ten¬ 
tatively called the “Mag Camera”. 
Hitachi’s aim is to match the conve¬ 
nience and handling of an 8mm sound 
film camera without, of course, the 
need for processing and with much 
longer recording time. Weight of the ex¬ 
perimental camera, including batteries, 
is 2.6kg. 

It uses a cassette loaded with 6.4mm 
tape (centre) which is much smaller 
than the VHS cassette (left) and not 
much larger than a compact audio 




cassette (right). A dramatic increase in 
helical scan recording density has yield¬ 
ed a two-hour playing time, with high 
quality FM sound: a response to 18kHz 
and a S/N ratio of 50dB. Image pickup 
by a solid-state 1 7mm MOS chip yields 
a resolution of 240 lines. The camera 


can play back into a normal NTSC 
monitor. 

Hitachi stress that the Mag camera is 
developmental only, at this stage, but 
they hope that it will help set an industry 
standard for portable self-contained 
video cameras. 


VIDEO BRIEFS — continued 

only slightly larger than the present com¬ 
pact type and loaded with 6.3mm tape. 
Playing time is about 30 minutes. When 
teamed with a new colour camera, also 
being readied by Technicolour, it should 
prove an attractive combination for 
video movie buffs. (See also news 
release and picture from Hitachi.) 

SEARS ROEBUCK are optimistic that they 
will be offering the RCA capacitance 
style video disc player, plus discs, by the 
end of '81. They will be just another mail 
order item. Sears R will not talk prices 
but the industry tip is that they will be 
able to hold to the RCA prediction of 
"under $500". 

TV X-RAYS are again in the news, with 
the proliferation of large-screen home 
television systems. The reasoning is that 
high intensity projection type tubes, with 
their boosted EHT requirements, must 
emit more X-rays than conventional 
direct viewing tubes. All manufacturers 
agree that just the reverse is the case, 
because of the geometry of the system. 
What little X-ray is radiated is directed at 


the screen and is absorbed in that 
general area. Viewers are alongside or 
behind the projector, seeing only a 
reflected light image. 

VIDEO DISCS seem at the moment to 
be settling so solidly into three distinct 
standards that some major companies 
are taking each-way bets. Sanyo and 
Sharp, for example, are both reported to 
have signed agreements with RCA and 
with Philips, on the assumption that RCA 
will dominate the American market and 
Philips, the European scene. But Mat- 
sushita/JVCs VHD system, combining the 
simplicity of RCAs capacitance pickup 
with the versatility of Philips' electronic 
tracking plus stereo sound, cannot be ig¬ 
nored either. Their system too, may 
feature in the Sanyo and Sharp 
inventories. 

TOSHIBA'S LVR system is still in the 
works, scheduled for late 1981. It uses an 
endless tape loop and a single (almost) 
stationary head. Each pass lasts 25 
seconds and enough tracks can be laid 
side by side along the tape to give a play¬ 
ing time of about two hours. 


PN.»MK 

MULTI-DIRECTIONAL AUDIO/VISUAL 
BRACKETS 



• 5 different models available. 

• Helds anything from 195 mm to 
1204 mm in width (7" to 4'). 

• Holds up to 110 kilograms in 
weight. 



• Available with horizontal 
pivot and vertical tilt. 

• Saves valuable floor space. 

• Complete with ill necessary 
fixings. 

• Solid high grade steel, finished 
in matt black or gloss white. 



NOW AVAILABLE IN AUSTRALIA 


Please send me free brochure/price list 


Name- 



Postcode 


ASSOCIATED STEEL EQUIPMENT P/L 
Sole agent in Australia 
11 Horscroft Place. 

Moorabbin. Victoria. 3189 
Phone (03) 555 9921 

Perth: Gibson Benness Ind. 323 8686 
Adelaide. Orion Distributors 332 3777 
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. , NEW 

IMPROVE . D 

- - - OVER 20% OFF! 



Universal Stereo 
Amplifier kits 


IW WITH 
ST BI-FET 


Yes! Here's your opportunity to join over 7,000 Australians who have sucessfully built their own 
quality stereo amplifier: the Playmaster Twin 25 or Playmaster 40/40. 

Now the Playmaster amplifiers have been up-graded to the very latest 'bi-fet' operational amplifier 
input circuitry for outstanding performance at a realistic price. 

And just look at our new low. low price: only $89.50 for the twin 25, or $99.50 for the 40/40: a saving 
of over $25! 


Here’s what you get: 


• A kit of parts absolutely complete to the last nut and bolt, including the 
case, pcb, components, — even solder! 

• A step-by-step instruction manual which shows you how to build this 
amplifier even if you've never built anything before! 

• Your choice of transfomers: the 40/40 has the superb 'C-core' 
transformer which not only gives high power output, it actually results in a 
quieter amplifier! (The Twin 25 has a standard transformer). 

• Attractive dress panel with matching quality imported knobs to give 
your amplifier a true professional appearance. 

• And our exclusive Sorry Dick, it doesn't work' coupon: in the unlikely 
event that you can't get your amplifier working, you can send it to us. For a 
small fee. our technicians will correct any wiring errors and get your 
amplifier working perfectly! 


NEW LOW, LOW PRICES 

Twin 25 

H o\N oN'-V < 



Forty/Forty 

$*ao. «o 













EXCLUSIVE: 

Fibreglass printed circuit board with component positions 
marked on the top side 

You cannot go wrong! Every component position is clearly printed onto the 
top side of the PCB. All you do is select the component, place it in position 
and solder: what could be simpler? And the printed circuit board is made of 
professional quality fibreglass, which means that it is much more tolerant 
to heat: so even if you've never soldered a circuit board before, the chances 
of damaging it are pretty small! 

EXCLUSIVE: 

New BI-FET Operational amplifier input circuitry for lowest noise and 
optimum signal handling characteristics. 

EXCLUSIVE: 

Step-by-step instruction manual 

Our exclusive instruction manual contains far more than comprehensive 
step-by-step constructional data: it also shows you how to solder, how to 
recognise components, how to place them in the printed circuit board . . . 
plus trouble-shooting information just in cas-e you run into trouble. 

EXCLUSIVE: 

^Optional timber sleeve to give your amplifier that "commercially made"' 
look. It looks so good your friends will never believe you built it yourself. 

Timber sleeve: Cat. H-31 13 $8.50 
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Even if you've never built anything before 
you can build a Playmaster amplifier 




EXCLUSIVE TO DICK SMITH WITH 
A 7-DAY SATISFACTION GUARANTEEl 

Not quite convinced you can build your own amplifier? Use our 7-day satisfaction guarantee. Buy the 
kit, and take it home. Examine it, and the instructions carefully. If you still think it is beyond you, 
return the kit in original condition (i.e. before construction is commenced) and we'll refund your 
purchase price in full. What could be fairer than that? 


r 


t Please send a new Playmaster Fet-input amplifier kit. I understand that I may examine the kit for 

seven days. If I'm not completely happy with it or if I think the kit construction is beyond me, I may 
) ® return it in original condition and packaging and I will receive a full refund of my purchase price. 

Please send me 


Standard Twin 25 Playmaster amplifier with normal 
transformer. ($89.50 pack and post free) 

Deluxe Forty Forty Playmaster amplifier with low- 
noise C-core transformer ($99.50 pack and post free) 


I enclose ..(cheque, postal order etc 

— do not send cash) for the sum of $. 

OR Please charge my Bankcard 

A/c No:496 . Exp. date: . 


Name:. Address: 


Bankcard Account name: 


(Signed) 


SEND TO: DICK SMITH MAIL ORDER CENTRE 

P.O. Box 321 North Ryde, N S W. 2113 ^ : 

OR call into your nearest branch 


SEE OUR OTHER ADS 
IN THIS ISSUE FOR 
STORES & RE SELLERS 
ADDRESSES 























HIFI REVIEW 


Hafler DH-101 preamplifier and 
DH-200 power amplifier 


Available in kit form, the Hafler DH-200 MOSFET power amplifier in 
conjunction with the Hafler DH-101 preamplifier, produces state-of- 
the-art performance. Minimal controls and a plain finish gives a basic 
but functional appearance. Power outputs of up to 100W per chan¬ 
nel are available at very low distortion. 


Kitsets for audio equipment are very 
popular in the USA as well as in 
Australia. They represent a substantial 
saving in cost over mass produced units, 
without sacrifice in performance and the 
owner has the satisfaction that he or she 
has personally built the equipment. 
Generally these kits will give high quality 
results as well as a professional finish and 
the Hafler amplifiers reviewed here are 
no exception. 

When we received the DH-200 and 
DH-101 amplifiers, they were fully con¬ 
structed and ready to be powered on. 
Consequently we cannot make detailed 
comments on the ease of assembly of 
these kits. Construction is simplified with 
the printed circuit boards, which are 
supplied fully operational leaving only 
the wiring and hardware to be done. 
Step-by-step instructions with the aid of 
diagrams are given and inexperienced 
constructors should have little difficulty 
in building the kit, provided they can 
solder. 

Overall dimensions of the DH-101 
preamplifier is 348 x 88 x 228mm (W x H 
x D) and the DH-200 power amplifier, 
405 x 135 x 228mm. Mass of the 
preamplifier is a light 3.6kg but that of 
the power amplifier is a massive 12kg. 

The appearance of the preamplifier is 
plain with aluminium knobs against a 
black-anodised front panel which sup¬ 
ports a minimum of controls. Similarly, 
the power amplifier has a matching flat 
black finish with very large black- 
anodised finned heat sinks on each side 
of the amplifier case. The functional con¬ 
trols and styling of the preamplifier 
comes as a change from the often com¬ 
plicated appearance of many other 
modern amplifiers. 

Controls found on the preamplifier are 
a dual concentric volume/balance knob, 
separate bass and treble controls and 
two rows of self-indicating push buttons 
switches for input selection, 
mono/stereo, dub, tone control defeat 


and power. Indicators for the push but¬ 
ton switches are mechanical flags 
located within the switches themselves 
- a neat feature. 

Inputs to the preamplifier can be any 
stereo pair of the two phonos, two tape, 
tuner or auxilliary sources. An added 
feature is the external patch, such that an 


operating one of these switches. 

We also noticed that switching the 
amplifier on or off gave a fairly loud 
"crack" from the loudspeakers which 
could probably be avoided by an ap¬ 
propriate selection of suppression 
capacitor across the mains switch. 

At the rear of the preamplifier is the 
usual array of RCA sockets, which in- 
cidently are not quite to standard size. 
We found it necessary to close up the 
earth connections of the plugs so that 
this earth made contact with the socket 
earth. Also at the rear are two switched 
and two unswitched two-pin mains 
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equaliser or noise-reducing unit can be 
connected in the loop. Switching is 
available for duplicating from one tape 
to another with the DUB facility Tape 
monitoring is available for both tape 
inputs. 

Operation of the rotary controls prov¬ 
ed to be smooth and progressive 
although the volume and balance con¬ 
trol knobs were slightly eccentric - a fac¬ 
tor which may be visually irritating 
although it does not affect the electrical 
operation. Similarly, while the push¬ 
button mode and selector switches were 
electrically quiet in action, they required 
considerable pressure to operate, with 
resu ^ it is quite easy to move 
the whole preamplifier backwards when 


sockets. These are not recommended by 
the Australian electrical authorities. The 
other distributing feature was the lack of 
a mains earth. The preamplifier is not 
double insulated and we would prefer 
that the preamplifier case be earthed via 
a 3-core mains flex and 3-pin plug. 

The same remarks can be made about 
the power amplifier, as far as earthing is 
concerned. 

Removing the cover of the 
preamplifier, reveals a neat and tidy in¬ 
terior. One major PC board is usea for 
the preamplifier, tone filters and RIAA 
equalisation. The potentiometers for the 
volume, balance, bass and treble con¬ 
trols are directly mounted on the PC 
board. The power supply is located 



























YOU CAN WIN 

... a pair of magnificent Sennheiser 
Unipolar 2002 stereo headphones 

/■\p Retail price 

complete with ^ 

one of three pairs of HD430 matching unit y 

Sennheiser dynamic phones ... • • • $349 

retail price $99 <■.. 



OR 

one of five pairs of HD400 
Sennheiser dynamic phones . . . 
retail price $79 



Sponsored by 

R. H. Cunningham P/L 
148 Roden St 
West Melbourne 3003 


CONDITIONS AND 
WHAT TO DO ... 

CUT OUT the map and entry form in 
one piece or make an exact photocopy. 
MARK on the map, with a neat cross, 
the location of Hannover, the home city 
of Sennheiser Electronic. 

FILL IN your name and address on the 
entry form, leaving the form attached to 
the map. Please print. 

RETURN your entry (limited to one per 
entrant) so as to reach our editorial of¬ 
fice not later than 5pm on January 30, 
1981. 

POSTAL ADDRESS: Endorse your 
envelope Headphone Competition and 
post it to Electronics Australia, PO Box 
163, Beaconsfield 2014. Our street 
address: 57 Regent St, Sydney (Near 
Central Railway). 

JUDGING will be supervised by Neville 
Williams, Editor-in-Chief of Electronics 
Australia. His decision will be final and 
no correspondence will be entered 
into. 

IF MORE THAN ONE entry is received 
which is deemed to be correct, they will 
be placed in an appropriate container, 
and prizes awarded in the order in 
which they are drawn. (Permit No. TC 
80/1234, issued under the Lotteries 
and Art Unions Act, NSW). 
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If you haven’t got a pair 
of these, you’ve never 
really heard your hi-fi. 






HD 400 

High quality, low cost dynamic 
—as used in first class by major 
international airlines. Featherweight 80g. 
Frequency response 20-18,000 Hz. 


You could have a superb, 
multi-thousand dollar hi-fi outfit. 

But until you’ve heard it through 
a pair of top quality earphones, like 
Sennheisers, you won’t appreciate 
how good the system really is. 

You see, no matter how good 
your speakers are, their sound is 
affected by their surroundings. 
Curtains and furniture deaden 
high frequencies. Positioning and 
distance affect the base end. 

Outside noise and ambience 
interfere with your listening. 

But with a pair of Sennheisers, 
the sound is delivered right to your 
ears, with no interference. And the 
supreme quality of Sennheiser’s 
research, design, and engineering, 
ensures that the sound you hear is 
reproduced as perfectly as is 
possible at the present state of the 
art. You’ll hear your system’s 
sound—the depth, the stereo, the 
subtlety of the instrumentation 
—like never before. 

Sennheiser’s quality has a 
further dimension—comfort. The 
weight, the grip, the feel, have all 
been calculated to cut down 
headphone fatigue. This is why 
whenever you see a pro at 
work—a disc jockey, a recording 
artist—almost invariably he’ll be 
wearing Sennheisers. 

But don’t take our word for it, 
go to your hi-fi dealer and listen to 
a set of Sennheisers. Then take a 
pair home, and rediscover your 
own hi-fi. 

SEIMIMHEISER 

fC/f-LuHHlnqHam 

"X w PTYLTD. 

Excellence in Electronics 

146 Roden Street, West Melbourne. Phone 329 9633. 4 Waters Road, 


Voted the top headphones in the 
USA for quality and price, by a 
major American consumer group. 
Light 129g. 

Frequency response 18-20,000 Hz. 


Brilliant for music with a wide tonal 
range, like a full orchestra or modem 
multi-multi-tracked records. 194g, 
still very light. 

Frequency response 16-20,000 Hz. 


UNIPOLAR 2002 
Electrostatic headphones. Better 
frequency response and higher output 
level than ever before. Not cheap. 

But if you’re a perfectionist, 
these are your headphones. 
Frequency response 16-22,000 Hz. 


Neutral Bay. Phone 909 2388. 

RH 164 
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HAFLER DH-101 and DH-200 


within a shielded area of the preamplifier 
case to eliminate hum radiation into the 
low level circuitry. A small PC board is 
provided for the power supply and 
another two small PC boards for the 
switch wiring. 

Discrete transistors are used in the 
preamplifier circuitry and an unusual 
feature is the passive tone controls 
rather than the more common active 
controls. 

On the rugged power amplifier, there 
are no controls apart from the on/off 
switch. An over-temperature alarm in 
the form of a light is also on the front 
panel adjacent to the on/off switch. Four 
binding posts at the rear of the amplifier 
are fitted for connection of loud¬ 
speakers. 

Removing the power amplifier cover 
reveals that the two large finned heat 
sinks provide the structural rigidity for 
the chassis. Each heat sink accom¬ 
modates two complementary pairs of 
Hitachi power MOSFETS (2SJ49/2SK134) 
as well as the associated PCB. The power 
supply is generously rated, using a large 
power transformer with copper strap 
and pressed end covers to keep stray 
hum fields to a minimum. 

The transformer drives a bridge rec¬ 
tifier and two large 10,000uF/75VW filter 
capacitors. 

We began our performance tests of the 
DH-101 preamplifier and DH-200 power 
amplifier with the standard one hour 
preconditioning, with both channels 
delivering 40% of rated power. This 
resulted in the heat sinks of the power 
amplifier rising to a mere 50 degrees 
Celsius with the ambient temperature at 
20 degrees. This indicates that the heat 
sinks are more than adequate for the 
job. 

Hafler rate their power amplifier out¬ 
put at 100 watts RMS per channel, with 
both driven into eight ohms for a distor¬ 
tion of less than 0.02% over the frequen¬ 
cy range of 20Hz to 20kHz. 

We measured 120 watts per channel 
with both driven into eight ohms, at the 
onset of clipping. With four ohm loads, 
the power was 200 watts per channel 
with both driven. These power figures 
rise to 160 watts and 260 watts respec¬ 
tively with single channel operation. 

The combined harmonic distortion 
figures for both preamplifier and power 
amplifier revealed 0.015% at 1kHz and 
rated power, which rose to 0.04% at 
10kHz. At lower powers the distortion 
was typically 0.01%. 

Intermodulation distortion measured 
with 50Hz/7kHZ signals in a 4:1 ratio was 
0 .012% into eight ohms at 100 watts. 

Frequency response at one watt into 
eight ohms is -0.5dB down at 10Hz and 
20kHz. The -IdB point at high frequen¬ 
cies is at 30kHz. 

Photo sensitivity was 2.6mV for 100 
watts output at 1kHz. Signal-to-noise 


ratio with respect to 10 watts and lOmV 
was 65dB unweighted, with a typical 
magnetic cartridge connected. 

Sensitivity for the tuner and auxiliary 
inputs was 150mV for 100 watts output 
at 1kHz. Signal-to-noise ratio was 85dB 
with respect to 100 watts. Separation 
was 41dB at 10kHz, 57dB at 1kHz and 
59dB at 100Hz, with respect to full 
power and with the undriven channel in¬ 
put weighted with 4.7kQ. 

The tone controls provide ±10dB 


and the control of the speakers, especial¬ 
ly at low frequencies, is excellent. 

Stability of the amplifier is impressive. 
Under the most severe capacitive loads, 
the amplifier exhibited a clean square 
wave response with little ringing. We 
can safely say that the amplifier is uncon¬ 
ditionally stable. 

Listening tests confirmed the im¬ 
pressive performance of the Hafler 
DH-101/DH-200 combination. The 
amplifier certainly has generous 
headroom and can deliver a very clean, 
uncoloured sound at high levels. 

The amplifiers are available either fully 
built or in kit form, and for those who are 




boost and cut at 10kHz for the treble 
control and +13.5dB and -15dB at 50Hz 
for the bass control. 

RIAA equalisation is rated at within 
±0.5dB from 40Hz to 15kHz and we 
measured within ±0.25dB from 30Hz to 
15kHz and within ±0.75dB from 20Hz to 
20kHz, well within specification. 

Damping factor of the power amplifier 
is 120 at 1kHz and below and 60 at 
10kHz. These damping figures are good 


interested in high performance with no 
fancy extras, the Hafler amplifiers 
deserve a second look. Price of the 
DH-101 preamplifier is $398 in kit form 
and $498 fully assembled. The DH-200 
retails in kit form for $675 and $775 for 
the assembled product. 

Further information on Hafler equip¬ 
ment can be obtained from Concept 
Audio, 22 Wattle Road, Brookvale. NSW. 

(J.c.) a 
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A preview of our new powerful stereo amplifier 


Play master Mosfet 
Stereo Amplifier 


We believe that this new Playmaster stereo amplifier will be the most 
successful we have published to date. It has virtually all the features 
of expensive commercial amplifiers and generous power output of 
50 watts per channel. 

by LEO SIMPSON 


Over the last few months one topic has 
dominated conversation at the offices of 
"Electronics Australia". It has been the 
subject of much trial and tribulation. 
There have been heated discussions, im¬ 
passioned pleas on one aspect or 
another. The topic of all this animated 
discussion has not been inflation or elec¬ 
tions or computers. No, the topic has 
been our new Playmaster Mosfet Stereo 
Amplifier. 

Part of the reason for this all- 
consuming interest by the "Electronics 
Australia" staff in the new amplifier is 
that at least five of those staff members 
were actually involved in the design, 
construction and presentation of the 
project while all the others had a wor¬ 
thwhile contribution in the form of ideas, 
suggestions and reactions. So this 
amplifier is very much a team project. 

The fact that the new amplifier is the 
result of a team effort is partly due to 
necessity. A project such as this could 


take a much longer time to develop if it 
was the sole effort of one man. And part¬ 
ly it was due to particular interest by 
each member of the "Electronics 
Australia" staff. 

We were conscious that we had a very 
hard act to follow in the form of the 
highly successful Playmaster Twin 
Twenty-Five and Playmaster Forty-Forty 
stereo amplifiers presented back in 
1976. These amplifiers were successful 
because they were easy to build and set 
up and they were very reliable. Apart 
from that, they gave a high order of per¬ 
formance at a fraction of the price of an 
equivalent commercial amplifier. 

So we were conscious of the fact that 
our new amplifier would have to equal 
or better the Twin Twenty-Five and 
Forty-Forty series. In that respect, we 
were helped by the fact that Mosfet 
power transistors have now become 
readily available at reasonable prices. 
This gives our amplifier an advantage 


over most commercial amplifiers 
because only a few very expensive 
amplifiers on the market employ these 
devices. 

Our new amplitier has a relatively large 
and impressive front panel with anodis¬ 
ed scratch-grain finish together with a 
fine array of imported knobs. In this 
respect, it will match the well-finished 
exterior of typical commercial amplifiers. 
Where it beats many commercial 
amplifiers is in its single-PCB design with 
a minimum of wiring and good ac¬ 
cessibility should service be required in 
the future. 

That is another point in favour of the 
new Playmaster amplifier in comparison 
with many commercial amplifiers. 
Whereas, all the parts for the present 
Playmaster series and our new amplitier 
can be readily purchased over the 
counter, virtually anywhere in Australia, 
just try and do the same with any of the 
semiconductors in a typical commercial 
amplifier. If you wish to be able to ser¬ 
vice your amplifier in the future, rather 
than ship it to a national distributor's ser¬ 
vice centre at great cost, then the 
Playmaster is the one to go for. To be 
fair, the Playmaster will not have a 
12 -month warranty after you put it 
together. But you cannot have 
everything. 

Let us now discuss the features and 



Our new Playmaster Mosfet stereo amplifier has all the control features of the successful Playmaster 40/40 plus Loudness control 
20dB Muting, switching for two pairs of loudspeakers and source indicator lights. 
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facilities of the new amplifier and then 
we can proceed to talk about the circuit. 

The front panel has been designed with 
the controls in a conventional and 
logical layout. In common with most 
other amplifiers, the volume control is 
the most prominent knob, for easy 
recognition. 

Some of the front panel features are 
new to Playmaster amplifiers. They in¬ 
clude muting, loudspeaker switching and 
a loudness control. What! A "loudness" 
control? Has "Electronics Australia" final¬ 
ly sold out and given up all its high prin¬ 
ciples? Has it been taken over by a multi¬ 
national? Has the Technical Editor had a 
frontal lobotomy? 

No, none of these events have 
transpired. We have actually bowed to 
pressure from the many readers who 
nave written in the past complaining that 
the Playmaster Twin Twenty-Five and 
Forty-Forty did not have a loudness con¬ 
trol. We were anticipating a repetition of 
this with the present amplifier and so we 
"went to water" before the event. 

Actually, this allows the writer to sit 
comfortably on the fence. On the one 
hand, he can say that the design caters 
for the requirements of constructors and 
on the other, he can state that anyone 
who actually uses the loudness facility is 
a Philistine. What's that you say? You like 
using the loudness control? You poor 
demented soul. 

Reference to the block diagram for the 
complete amplifier will show how the 
facilities are provided. Any of four stereo 
sources can be selected by the two-pole 
switch SI. Signals from a magnetic car¬ 
tridge (phono) are first fed to an RIAA 
equalisation preamplifier before going to 
the selector switch SI. 

Output signals from the Selector 
switch, SI, are fed to the 'Tape Rec." ter¬ 
minals for connection to any tape 
recorder or cassette deck. At the same 
time, the signals are fed to the 'Tape 
Monitor" switch S2, which gives the user 
a listening choice between the signal 
from the Selector switch or the playback 
signals from the tape deck. The Tape 
Monitor switch also allows simultaneous 
monitoring of the signal being recorded 
when a three-head tape deck is 
employed. 

From the Tape Monitor switch, S2, 
signals are fed via 4.7kfi resistors to the 
Stereo/mono switch, S3 and the 50kQ 
ganged volume control. The 4.7kQ 
resistors are inserted in the signal line to 
prevent distortion due to the heavy 
loading effects of one channel on the 
other if they are merely shorted together 
to produce the mono mode. To explain 
this further, consider the RIAA 
preamplifier which has a very low output 
impedance due to the considerable 
negative feedback in the circuit. 

Now if there is an output signal from 
the left preamplifier and a completely 
dissimilar or no output signal from the 
right channel preamplifier, the right 
channel preamplifier will heavily load 





T» CX 




This diagram illustrates the facilities offered by our new stereo amplifier. The protec¬ 
tion circuit also provides turn-on and turn-off muting. 


the output from the left preamplifier if 
the two outputs are merely shorted 
together by the stereo/mono switch. 
This is because the left preamplifier 
"sees" a heavy load presented by the 
very low output impedance of the right 
channel preamplifier. But matching a low 
impedance to another low impedance is 
not the problem - the preamplifier just 
cannot deliver the heavy currents which 
would otherwise flow. With the 4.7kQ 


resistors in circuit, each preamplifier (or 
any other source selected by SI) "sees" a 
minimum load of approximately 10kft 
when S3 is switched to provide the 
mono mode. 

So far then, the input facilities are no 
different from those on most other com¬ 
mercial stereo amplifiers with the excep¬ 
tion that the stereo/mono switch is often 
omitted on less expensive models. We 
have included it for a number of reasons: 
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ROD IRVING ELECTRONICS 

425 HIGH STREET, NORTHCOTE 3070, MELBOURNE VICTORIA. Ph. (03) 489 8131. 

4 


SUPER SPECIAL PRICE CUT 

APPLICABLE THIS MONTH ONLY COMPUTER BOARDS. 


16K STATIC RAM KIT-S 100 BUSS 


KIT $229 
A&T $279 


KIT FEATURES 

1 Addressable as four separate 4K Blocks 

2 ON BOARD BANK SELECT circuitry (Cro- 
memco Standard 1 ) Allows up to 512K on line' 

3 Uses 2114 (450NS) 4K Static Rams 

4 ON BOARD SELECTABLE WAIT STATES 

5 Double sided PC Board, with solder mask and 
silk screened layout Gold plated contact fingers 

6 All address and data lines fully buffered 

7 Kit includes ALL parts and sockets 

8 PHANTOM is jumpered to PIN 67 

9 LOW POWER: under 15 amps TYPICAL from 
the +8 Volt Buss 

10. Blank PC Board can be populated as any 
multiple of 4K 



BLANK PC BOARD W/DATA $49 
LOW PROFILE SOCKET SET $10 
SUPPORT IC’S & CAPS $27 
ASSEMBLED & TESTED-ADD $30 


OUR #1 SELLING 
RAM BOARD! 


16K STATIC RAM SS-50 BUSS 

PRICE CUT! 



FULLY STATIC 
AT DYNAMIC 
PRICES 



FOR SWTPC 
6800 BUSS! 


KIT FEATURES 

1 Addressable on 16K Boundaries 

2 Uses 2114 Static Ram 

3 Runs at Full Speed 

4 Double sided PC Board Solder mask 
and silk screened layout Gold fingers 

5 A‘| Parts and Sockets included 

6 Low Powe' Under 1 5 Amps Typical 

BLANK PC BOARD— $39 COMPLETE SOCKET SET- $19 
SUPPORT IC’S AND CAPS- $45 


ASSEMBLED AND 
TESTED - $30 


RISTON PRECOATED FIBREGLASS PCB 

SIZE INS S/S D/S 

24X36. $42.50 $56.45 

24X18 . 21.95 29.95 

24X12. 14.95 19.95 

18X18 . 16.95 22.55 

18X12 . 12.00 16.00 

12X12 . 7.99 10.70 

Other sizes cut to order depending on quantity. 

DEVELOPER 1 LTR CONTAINER. $4.25 

4 LTR CONTAINER . $12.50 

ALL PRICES PLUS TAX IF APPLIC 

TAX FREE CUSTOMERS TO OUR WHOLEALE DIVISION 

RITRONICS WHOLESALE 

INTERSIL LCD 3Vi DIGIT PANEL METER KITS 

Build a working DPM in Vi-hour with these complete evaluation kits. 

Test these new parts for yourself with intersil’s low cost prototyping kits 
complete with A/D converter and LCD display (for the 7106) or LED dislay (for 
the 7107). Kits provide all materials including PC board, for a functioning panel 
meter ICL7106EV (LCD). $34.50 


QUALITY RITRON HEATSINK 

(AS FEATURED AUGUST ETI) 



HIGH THERMAL 
CAPACITY 
BLACK ANODIZED 

HS1 38MM 
HS2 75MM 
HS3 150MM 
HS4 300MM 


UNANODISED FINISH 

HS11 38MM 
HS12 75MM 
HS13 150MM 

HS14 300MM 

HS15 600MM 

HS16 1200MM 


BLACK 

ANODISED 


1-4 

5-9 

10-49 

50-99 

100-499 

500+ 

HS1 

38mm 

(iv*-) 

$1.85 

$1.75 

$1.50 

$1.35 

$1.00 

$0.90 

HS2 

75mm 

(3') 

$3.00 

$2.90 

$2.50 

$2.00 

$1.50 

$1.40 

HS3 

150mm 

(6') 

$5.80 

$5.40 

$4.90 

$3.80 

$2.90 

$2.70 

HS4 

225mm 

(9‘) 

$8.10 

$7.60 

$7.10 

$5.90 

$4.50 

$4.30 

HS5 

300mm 

(12') 

$8.90 

$8.40 

$7.90 

$6.50 

$4.90 

$4.60 

HS6 

600mm 

(24') 


Price On Application 



HS8 

900mm 

(36') 


Price On Application 



UNANODISED 








HS11 

38mm 


$1.40 

$1.20 

$1.00 

$0.90 

$0.80 

$0.70 

HS12 

75mm 


$2.50 

$2.20 

$1.90 

$1.60 

$1.25 

$1.20 

HS13 

150mm 


$4.90 

$4.50 

$4.00 

$3.20 

$2.45 

$2.40 


SUPER SPECIALS 


75mm LABORATORY 
DICK SMITH 

DESIGNED FOR AUSTRALIA 


★ Sensitivity 
10m V/DIV 

★ Bandwidth 
DC - 5MHz 

it Sweep 

10Hz — 100kHz 
Frequency 



SOAR MODEL 501A 

4 digit 
LARGE 
LCD 

DISPLAY 

Send for 
specs. 

$77.00 

Add $3 P&P 
and certified 
mail. 



PANEL METERS 



MU45 . . . 58mm x 52mm 
50-0-50/zA 

1 mA fsd 1 

50/xAfsd L All $6.50 
10A DC I plus tax 
30V DC J 

MU45 VU meter $7.60 plus tax 


MU65 100mm x 82mm 
30VDC 
10A DC 
1mA DC 

Tax exempt customers from Ritronics Wholesale. 
(03) 489 7099 


All $9.60 
plus tax 


All prices plus tax. 


Va watt resistors 1-20/100 min. 

100 any one value. No mixed quantities. 


HEAVIER ITEMS ADD ADDITIONAL POSTAGE EXTRA HEAVY ITEMS SENT COMET FREIGHT ON 
PRICES SUBJECT TO CHANGE WITHOUT NOTICE SEND 60c & SAE FOR FREE CATALOGUE 

MAIL ORDERS: PO BOX 135, NORTHCOTE, VIC 3070. MIN PACK & POST $1.00 

PRICES CURRENT UNTIL DEC 7 1980 
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PLAYMASTER MOSFET STEREO AMPLIFIER 


50 + 50 WATTS RMS 



A single large PC board accommodates all the circuitry , including the loudspeaker protection and muting circuit. 


It enables a mono signal to be reproduc¬ 
ed in both channels, and also enables a 
noisy stereo program to be reproduced 
in mono which results in cancellation of 
the "difference" noise components. As 
well it enables a quick listening check for 
correct phase of the loudspeakers — if 
correct, a mono signal will appear to 
come from a point midway between the 
two loudspeakers. 

Following the stereo/mono switch is 
the ganged volume control for both 
channels of the amplifier. Thus theTiigh 
level signals (100mV or more) must pass 
via the volume control before they are 
fed to the active tone control stages. 
This ensures that the tone controls are 
never overloaded (unless of course the 
following power amplifier stages are 
grossly overloaded). 

The volume control is tapped at 40% of 
rotation to provide that (controversial) 
loudness facility. This feature is no more 
valid than the loudness controls on any 
other amplifier but it should make some 
readers happy. It provides bass boost 
but no treble boost. 

Output signals from the tone control 
stages are fed to the balance control and 
thence to the power amplifiers via 4.7kS2 
resistors. These resistors combine with 
the balance control to provide smooth 
control action and at the same time, en¬ 


sure that neither of the tone control 
stages is unduly loaded when the 
balance control is rotated to either ex¬ 
treme. Without the 4.7kfi resistors the 
output of the tone controls could be 
completely shorted when the balance 
control was rotated to one extreme. 

Associated with the balance control 
and its just-mentioned 4.7kft resistors is 
the two-pole muting switch S5. This pro¬ 
vides a signal reduction of 20dB by 
means of additional resistors shunted 
across the balance control. The muting 
feature is handy for temporary interrup¬ 


tions to your listening such as telephone 
conversations. It is also useful for 
background listening where very low 
settings of the volume control may cause 
one channel to be cut off. 

Following the power amplifiers is the 
loudspeaker protection circuit which 
disconnects the load if an amplifier fault 
imposes DC voltaee on the output. This 
circuit also provides a delayed turn-on 
feature to prevent the loudspeakers giv¬ 
ing a "thump" at switch-on. While this 
feature can be optional, we regard it as 
highly desirable as loudspeakers are 













PLAYMASTER MOSFET STEREO AMPLIFIER 


WITH INBUILT SPEAKER PROTECTION 


100A 



With a complement of just seven transistors and one diode , the power amplifier circuit can deliver in excess of 50 watts RMS. 


usually far more expensive to repair than 
amplifiers. 

If an amplifier with loudspeaker protec¬ 
tion does become faulty, only the 
amplifier will need to be repaired. If the 
amplifier does not have protection for 
the loudspeakers, the total repair bill for 
loudspeakers and amplifier can be much 
more expensive. In our opinion, all 
amplifiers capable of more than about 
20 watts or so, per channel, and having 
direct-coupling to the output, should 
have loudspeaker protection. 

Following the loudspeaker protection 
circuitry is the four-pole loudspeaker 
switch S6, which gives a choice of one or 
both of two pairs of loudspeakers or 
switching the loudspeakers off. The 
headphone drive is not affected by this 
switch. 

On the rear panel all small signal con¬ 


nections are made via RCA sockets. 
These are compatible with the connec¬ 
ting leads supplied with most turntables, 
tuners and tape decks and have the ad¬ 
vantage that they are easier to wire than 
DIN sockets. Nor is there any problem 
with wiring convention as there is with 
DIN sockets. 

Loudspeaker connections are made via 
spring-loaded or screw terminals which 
have the advantage that connections are 
easily made without the necessity for 
soldered plugs. 

Also mounted on the rear panel is a 
large single-sided heatsink which accom¬ 
modates the four Mosfet power 
transistors. 

That leads us to the next topic in this 
article - a discussion on the pros and 
cons of power Mosfets. 

To read some of the promotional infor¬ 


mation on power Mosfets, it is quite easy 
to gain the impression that they are the 
answer to an amplifier designer's prayer. 
Some of the advantages listed for power 
Mosfets are as follows: 

(1) They require a very low driving 
power as they are voltage-controlled 
devices. 

(2) Good frequency response and high 
switching speed due to absence of car¬ 
rier storage effect. 

(3) Free from current concentration, so 
no Second-Breakdown. 

(4) Negative temperature coefficients so 
no thermal runaway 

(5) High input impedance and high gain. 
Taken separately, all these 

characteristics are present in power 
Mosfets. But, as we shall see, that 'ain't 
the whole story", not by a long shot. 
When you want all those characteristics 
together the rainbow begins to fade 
away. 

Let us have a look at the first two 
characteristics and see how they work 
out in practice. Yes, it is true that Mosfets 
are potentially capable of excellent high 
frequency response, especially when us¬ 
ed as source followers. However, this is 
only true if the Mosfet is driven from a 
low source impedance, ie, a voltage 
source. As soon as the source im¬ 
pedance becomes appreciable, say Ikfi 
or more, the Mosfet source follower is 
not much better than a typical bipolar 
power transistor such as the common 
"garden-variety" 2N3055 (when driven 
from a voltage source in the same 
mode). 

The reason for this effective loss of high 
frequency response is the very high input 
capacitance of typical power Mosfets. 


NOW! The Cordless MICROPHONE/ 

TRANSMITTER 







May be received on any FM Radio 
Band. Range: Approx 100 metres. 
Two penlight batteries power it for 
several hundred hours. Turn your 
FM Radio into a PA System. Only 
10cm long. 


. To: Oatley Electronics 
I P0 Box 89, OATLEY, NSW 2223. 


Enclosed is cheque or Money Order for $14.50 for the 
Cordless Microphone/Transmitter. 

NAME 

ADDRESS 

Postcode 
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(IT (OK SKIS Of TUI SKIT 

TUDY 2-SIMIIMIM INTERCOM 



Save your valuable time and 20 
dollars with a handy helper from 
Tandy Electronics. 

The very latest solid state cir¬ 
cuitry has been employed into the 
design of this wireless 2-station 
communicator. It's easy to use, 
even easier to install, just plug into 
any AC powerpoint. The unit has 
been designed for home, shop or 
office use and you can add on extra 
intercom stations. You’re assured 
of noise-free operation from adjust¬ 
able rear mounted squelch and 
clear FM modulation. A "beep’’ 
tone signals a call. 

Press talk bar to speak and for 
prolonged conversation, there's a 
lock bar for hands-free talking. An 
added bonus, the talk bar doubles 
as a handy night light! 

So keep in touch the efficient and 
inexpensive way with Tandy's FM 
2-Station Wireless System. Visit 
your local Tandy store today and 
look over this great value system. 
But hurry, stocks are limited. 43-212 

Why walk when you can talk! 

$4095 

Our Regular Price 69.95 

SAVE $ 20 

Sale Price Expires 24th Dec 1980 



Available at all Tandy Stores and Participating Dealers 
Around Australia or Mail Order Department. 

P 0 Box 229. Rydalmere. 2116. 
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TRANSFORMERS for MICROPROCESSORS 


PL158/15VA 

8 Volts @ 500mA 
Two Windings each 
14 Volts @ 400mA 

\ 


PL30—9/40VA 

9 Volts @> 3 Amps 
Two Windings each 
15 Volts @ 500mA 

I PL30—9/60VA 

\ 9 Volts @ 5 Amps 

\ Two Windings each 

15 Volts @ 550mA 





PF4405 / 

9 Volts @ 10 Amps 
Two Windings each 
15 Volts @ 1 Amp 

PF4354 

9 Volts @ 10 Amps 
9 Volts @ 1 Amp 
Two Windings each 
15 Volts @ 1 Amp 


SEND FOR A DATA SHEET 



PL161/5VA 

8 Volts @ 200mA 
12V—0—12V @ 150mA 

Designed to suit standard PCB grid 
— pins centred at 0.1 inch. 

FERGUSON TRANSFORMERS PTY LTD 

331 High Street 
CHATSWOOD. NSW. 2067 
Tel: (02) 407-0261 
Melbourne: (03) 329-6415 


RADIO DESPATCH SERVICE 

869 George St, Sydney 2000 Near Harris St. 


OSCILLOSCOPES 

Trio CS-1660A-II 
130mm dia Cathode Ray Tube 
Dual Trace 15MHz 
with PC27 probes. 

Special offer $610.00 Ex ST 
$701.50 Inc ST 

Trio CS-1830 

Dual Trace 30MHz 

130mm dia Cathode Ray Tube 

$1,295.00 Ex ST $1,489.25 Inc ST 

Probes Extra. 

HITACHI VI52 

Dual trace 15MHz 

$560.00 Ex ST $644.00 Inc ST 
Probes Extra. 


BUY TEXAS 
CALCULATORS 

Excl Incl 

3 .°_ f £ 20.00 22.10 

| JJ, 50 16.40 18.15 

l\ 40.97 45.35 

I fO 36.40 40.30 

55 ■ •, 55.35 59.00 

Tl Programmable 58C 132.00 149.00 

Tl Programmable 59 265.00 299 90 

PC 100C Printer 210.00 237.00 

Specialty Packettes 8.00 9.00 

Library Modules 30.50 34.50 


Ferguson Transformer PC Board 
Type PF3965 Prim-240V — 
Sec-12V 0.42A 

4.80 

Plug Pack Power Supply 

Prim-240V — Sec-6V 100MA 

2.50 

Rotary Switch “JABEL” 3 Pole — 
2 Position... 

1.00 

Ferguson Transformer 
PL1.5-18/40VA 

9.78 

Ferguson Transformer PF2228 
Prim-240V — Sec-30V 20W 

5.00 

Twin Speaker Control Unit Model 
SC-40 For Car Radio/Cassette 
Use. 

2.50 

Victory — MPT-02 

Micro-computerised TV Game 
has 5 built-in programs. 

For colour or monochrome TV sets $95.50. 

Extra plug-in program cartridges $20.00 ea. 

All PC Boards for EA & ETI Projects Front 
panels for some 1 979 and 1980 EA & ETI 
projects. Black or silver background by the 
Scotchcal System. 



Hirose and Ansley Ribbon Cable 
Connectors fitted same day. 


CANNON AUDIO 
CONNECTORS 

We are distributors 
for Canon plugs and 
sockets. 



COMPUTER COOLING FANS 

Muffin 240V 
Sprite 240V 


$26.95 

$29.50 


MAIL ORDER CUSTOMERS 

Packing $1.00 min postage $1.00 Interstate 
min postage $1.50 

OPEN: Mon-Fri 8am to 5.30pm. Thursday night 
late shopping till 8.30pm. Saturday 8am to 
11.45am. 
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PLAYMASTER STEREO AMPLIFIER 


This is typically 400pF or more for the 
devices used here. So, the ability of the 
Mosfet to function as a voltage controll¬ 
ed device is not a virtue but a necessity, 
if high frequency response is to be 
obtained. 

And if a voltage source is required (ie, 
low source impedance) then the advan¬ 
tage of high input impedance is lost. In 
fact, to judge from a number of commer¬ 
cial amplifier designs we have seen, the 
only really effective way of obtaining 
wide bandwidth (ie, up to several 
Megahertz or more) from a power 
Mosfet output stage is to drive it with 
emitter-followers. But to do that largely 
negates the fourth advantage listed 
above; no thermal runaway. 

Used in a class-B output stage by 
themselves, power Mostets exhibit a 
negative temperature coefficient of drain 
current versus gate voltage, provided 
the drain current is around 100 milliamps 
or more, for the particular devices used 
in our circuit. This means that the familiar 
"Vbe multiplier" transistor which pro¬ 
vides quiescent current stabilisation in 
typical bipolar amplifiers can be dispens¬ 
ed with. But if complementary emitter- 
followers are used to drive the Mosfet 
output stage, the Vbe multiplier must be 
incorporated. 

Another disadvantage of the use of 
emitter-followers is that it can make the 
amplifier harder to stabilise because the 
emitter-followers insert another "pole" in 
the open-loop characteristic. Put another 
way, this means that the emitter- 
followers have their own frequency 
rolloff characteristic which is added to 
the rolloffs due to other stages in the 
amplifier. 

Power Mosfets are also prone to 
oscillate parasitical ly in high-gain 
amplifiers and the most effective cure for 
this is to add "stopper" resistors of 
several hundred ohms in series with the 
gate electrodes. This cures the oscilla¬ 
tion problem (usually) but also reduces 
the gain-bandwidth product, as explain¬ 
ed above. 

Perhaps the major advantage of power 
Mosfets is their freedom from second- 
breakdown effects. This means that 
there is no need to derate the device 
when operating at high voltage, as is the 
case with all bipolar transistors. This 
means that a given pair of 100W Mosfets 
can be used to provide a higher rated 
amplifier which would be more tolerant 
of variations in load impedance and 
phase angle, than would be the case 
with equivalent bipolar transistors. 

One other aspect should be mention¬ 
ed, that of junction temperature. The 
maximum junction temperature of the 
Mosfets used here is 150 degrees Celsius 
while typical bipolar power transistors 
have a junction temperature rating of 
200 degrees Celsius. While this would 


seem to limit the Mosfet unduly, the fact 
that they tend to "shut down" at high 
temperatures means that they are in¬ 
herently self-protecting which is definite¬ 
ly an advantage. 

Now let us discuss the power 
amplifiers which are based on a circuit 
provided in application literature 
published by Hitachi Semiconductors, 
Japan. Hitachi Mosfets are distributed in 
Australia by Plessey Components, 
Christina Road, Villawood, NSW and 
they will be available at a number of ma¬ 
jor kit suppliers. 

We were unable to use the Hitachi cir¬ 
cuit in its original form, for two reasons. 
The first was that it depends on rather 
special driver transistors which are 
unavailable in Australia and second, we 
could not make it work in a practical 
layout - it oscillated furiously at very 
high frequencies. So we have produced 
a modified version which is uncondi¬ 
tionally stable while still giving creditably 
low distortion and lots of power. There 
are, undoubtedly, other more com¬ 
plicated circuits giving lower distortion 
but a simple circuit is generally more 
reliable and trouble-free. 

Now refer to the circuit diagram of the 
power amplifier. The input stage is a dif¬ 
ferential amplifier employing two high 
voltage PNP transistors, Q6 and Q7. This 
drives another differential pair, using 
NPN transistors Q8 and Q9 together 
with current mirror Q10. This class-A 
driver stage then feeds the output power 
Mosfets via lOOfi stopper resistors. 

Quiescent current is set in the output 
stage by the variable Ikfi trimpot con¬ 
nected between the collectors of Q9 
and Q10. 

Voltage gain of the power amplifier is 
set by the ratio of the 47kl2 and 2.2kft 
resistors at the base of Q7. The lower 
cutoff frequency is set by the IOuF 
capacitor in series with the 2.2kfi 
resistor. This capacitor also sets the DC 
feedback at 100% which means that the 
DC gain is unity. 

Output offset voltage adjustment is 
provided by the 1kl2 trimpot between 
the emitters of Q6 and Q7. This allows 
the output offset voltage to be set to less 
than ±1mV. Without tnis circuit feature, 
the offset voltage could be expected to 
be typically around ±50mV or less. 
While ideally the offset voltage should 
be as close as possible to zero, the main 
reason for incorporating offset adjust¬ 
ment in our circuit is make the relay pro¬ 
tection circuit silent; if there is ap¬ 
preciable offset voltage, the relay will 
produce an audible "click" from the 
loudspeaker when it switches on and off. 

Source degeneration via the 0.47Q 
resistors is provided in the output stage. 
This reduces the high frequency rolloff 
which would otherwise occur due to the 
high input capacitance of the Mosfets. It 
also allows a reduction in the optimum 


quiescent current for thermal stability 
which means that there is less power 
dissipation under "no-signal" conditions. 
Translated, this means the output Fets 
run cooler. 

Single-pole lag compensation is ap¬ 
plied from the collector to the base of 
Q8 via a lOOpF capacitor. This renders 
the amplifier stable with overall feed¬ 
back applied. 

A final refinement is the RLC network 
in the output circuit. This is based on a 
paper by A. N. Thiele and published in 
the September 1975 issue of 
"Proceedings of the IREE". This, and 
other measures, renders the amplifier 
unconditionally stable. There is a proviso 
here, in that snort circuits or very large 
capacitive loads will cause the fuses to 
b | ow. (To be continued) 


Telecommunications Division 

COURSES IN 

TELECOMMUNICATIONS 

at 

RMIT TECHNICAL COLLEGE 

The Telecommunications Division 
conducts Full-time and Part-time 
(Day & Evening) courses at Elec¬ 
tronics Mechanic and Electronics 
Technician level in the following 
areas:— 

Communications — 

Radio and Broadcasting 

Digital Electronics — 

Microprocessors, 

Minicomputer Servicing 

Industrial Electronics — 

Electronic Control Systems 

Television — 

Colour TV Servicing, TV Studios 

Other Courses offered by this 
Division include 35 mm and 16 mm 
Motion Picture Projection, Post¬ 
trade and Post-technician subjects, 
Advanced Audio, Video Tape 
Recorders, TV Antennae, Remote 
Controlled TV, etc. 

Applications close on 16 January 

Further Information is available 
from the Telecommunications 
Division, Telephone 34T 2358. 

RMIT Technical College, 80 Victoria 
Street, Carlton 3052. Telephone 
347 7611. 

RMIT 

THE DOOR TO 
GREATER 
OPPORTUNITY 
SINCE 1887_ 
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Go “Selectalott” 

—you’re mad if you don’t 


Ever dreamed of winning a million dollars? Who hasn’t? Well, you 
could win it playing Lotto, and our “Selectalott” could help. Without 

bias, without superstition, it will select random numbers far better by RON DE JONG 

than you can yourself. “Go ‘Selectalott’ — you’re mad if you don’t!” 



Perhaps we should point out that Lotto 
is played only in NSW, with a similar 
game called Tatslotto in Victoria. For the 
benefit of readers in other states, Lotto is 
a betting game in which one enters 
coupons containing a number of 
"games". Each game consists of 40 
squares, numbered 1 to 40, and in a stan¬ 
dard game the player fills in six squares 
of their own choice. If those numbers 
come up in the weekly draw, the player 
can win a lot of money! 

With first prizes ranging up to one 
million dollars (or more) it is not surpris¬ 
ing that Lotto is popular. And, cashing in 
on this popularity, there have now ap¬ 
peared devices called Lotto selectors; 
gadgets designed to take the strain and 
hassle out of deciding which numbers to 
pick for each game. 

They are auite elementary mechanical 


Selecting Lotto numbers is easy - just 
switch on and press the GO button. 


devices, but have proved extremely 
popular. One typical version consists of 
a plastic case in which there are two 
channels, each numbered non¬ 
sequential^ with 20 positions. Adjacent 
to the channels is a clear area in which 
are parked 40 small ball bearings, 34 
silver and six black. The whole assembly 
is housed under a clear plastic lid. 

By tilting the package the ball bearings 
are allowed to run into the two channels 
and the numbers opposite the black 
balls are those selected for the coupon. 

What is the motivation to use one of 
these devices rather than make one's 
own selection of numbers? In fact, there 
appear to be several reasons for their 
popularity. One is the purely 
psychological reaction whereby the in¬ 
dividual feels incapable of making a 
completely random selection of 
numbers or a selection which, according 
to signs, portents, superstition etc, has a 
better than average chance of success. 

They may also act as a psychological 
face-saver whereby, when one's selec¬ 
tion doesn't win - particularly if it fails by 
only one number - all the guilt and 


blame can be laid on the device, rather 
than one's own ineptitude. It may also 
help to prevent domestic arguments, 
when one party has a preference for cer¬ 
tain numbers not shared by the other. 

At a more serious level it nas been sug¬ 
gested that the human brain is, in fact, a 
very poor random number generator. 
The mere fact that we stop to think 
before we select a number means that 
our choice is being biased in some way. 
Some people would not select number 
13 in any circumstances; others would 
be biased against consecutive numbers, 
low value numbers, or numbers which 
have already won prizes. 

Other biases may be more subtle, to 
the point that we are not conscious of 
them, but they exist nevertheless. On 
this basis an inanimate, non-thinking 
device becomes a much better random 
number generator, even though it hnay 
still be far from perfect. 

In short, there is plenty of justification 
for a number selector, the only question 
being what form it should take. While 
the simple mechanical device we have 
described will undoubtedly satisfy the 
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Make sure that all polarised components are inserted the right way round. 
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The circuit consists of two 4017 decoded decade counter ICs driving a 40-led matrix arrangement. 


average player we cannot visualise any 
full blooded electronics enthusiast — in 
short, anyone reading this article - being 
satisfied with anything so elementary. 

Not when, for a mere $20 or so, and a 
couple of pleasant hours on the bench, 
he can have a genuine electronic version 
using the latest space age technology! 

In terms of behaviour, our selector may 
be best described as a 40 sided die, or 
perhaps more accurately, a 42 sided die 
with two blanks. The reasons for this 
qualification will become more evident 
as the circuit is examined, but it means 
that there will be odd times when no 
number comes up and the "throw" is 
simply ignored. 

Another die-like characteristic is that it 
can produce the same number con¬ 
secutively, or during the six throws need¬ 
ed to complete a game. Naturally, such a 
throw is simply ignored. 

And while considering the die analogy, 
it is worth pointing out that it could be 
used as a simple gambling game in its 
own right, such as a simplified version of 


roulette. 

The photograph gives a good idea of 
the physical form of the selector. It has a 


large easy to read display consisting of 
40 LEDs arranged exactly as on a Lotto 
coupon. Apart from the on/off switch the 
only control is the "GO" button. When 
this is pressed and released one of the 
LEDs will turn on and this number is 
crossed off the corresponding square on 
the coupon. 

While it would have been nice to have 
all six numbers come up on the display 
simultaneously, this would have made 
the circuit excessively complex. As it is 
the circuit is quite simple, as is evident 
from the diagram. It uses just four stan¬ 
dard CMOS ICs; two 4009, and two 
4017. 

The two 4017 ICs form the heart of the 
circuit. These devices are decoded 
decade counters which have 10 outputs 
labelled "0" to "9". Only one of these 
outputs is high at a time and they turn on 
in sequence as the counter is clocked; 
from "0" to "9" then back to "0" and so 
on. They also have a reset input which 
can be used to set the counter back to 
zero at any point in the sequence. 

We have used these counters to scan 
the display leds, which are arranged in a 
matrix of six columns, and seven rows 


(or six and two third rows, to be exact!). 
The rows are connected to IC1, and the 
columns are connected to IC2 via a 4009 
hex inverter. 

Thus the rows are scanned by IC1, 
making each row high in turn. At the 
same time IC2, via the inverter, makes 
each column low in turn. Since each LED 
is connected between a row and a col¬ 
umn, it will light when its particular row 
goes high and its column goes low. 

The reason for the two blank positions 
on the die should now be evident. The 
matrix of six columns of seven rows 
commits the system to 42 combinations. 
Since we require only 40, the last two 
are simply not provided for in the 
display. But it will sometimes select one 


We estimate that the current cost 
of parts for this project is about 

$20 

including sales tax. 
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Similar decks sold 
for over $200 
two years 
ago!!! 

(A they didn’t have LED level 
displays!!!) 
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$ 6.00 
BELOW COST 
FREIGHT 
ANYWHERE IN 
AUSTRALIA! 
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Cat A-3600 


FANTASTIC 
VALUE! 

NOW AVAILABLE FROM 

DICK SMITH 

H^v a _*kIu Ut W e h ave purchased large stocks of the famous SANYO brand RD 5008 Stereo Cassette 
tn ± ^J° W manula aturer s cost! This means that we can pass genuine savings on a quality cassette deck on 
to you. The manufacturer s loss is your gain - YOU REAP THE BENEFIT!!' q ^ k on 

Be early - Stocks limited Whilst we have purchased a large quantity, we expect demand to be bnsk So if 
cannot cal?in'imm^chate? ° V^ 8 ® d f CkS ” e * uggest 11101 y° u cal1 m "Mout delay If, for some reason you 

While you’re in one of our stores 

Have a look around. Play with the fascinating 'gizmos' that we sell. Not only do we sell cassette decks but 
components etc etc In fact, we have almost everything for the electrons enthusiast - fronfkits to computers! 

YOU REAP THE BENEFIT! 


DICK SMITH 

Electronic 


Cheek these 
features: 

® Special Solid State' LED VU meters in place of 
the old »tyle mechanical meters Gives rapid 
easy-to-read level indication for easy recording 
level adjustments 

0 Dolby noise reduction to suppress annoying 
^ m P rove# *>gnal to noise ratio by up 

to lOdB 1 

# DC motor This ensures e*tra tape transport 
0 ?%RMS* dUCm9 W ° W & flUM0r f ° 1 *” 01011 

• Permalloy record/playback head This means 
wider frequency response, lower distortion & 
longer head life 

0 Full iauto stop This saves wear fir tear on the 
deck at reduces stretch’ in your valuable tapes 1 

0 Cr02 /Normal selector switch 

0 Modem front loading design This allows you 
!° • t ° ck ,Y our hi-fi as well as reduce the 
likelihood of dust entering the mechanism 

0 Oil-damped cassette door This causes the lid 
to open & close silently without slamming’ 

0 Other features Separate nght/left level controls 
plus 3 digit re-settable tape counter 

terms available to 
approved applicants 


, SEE OUR OTHER ADS FOR 
'GZJ-J FULL ADDRESS DETAILS 

















Go Selectalott 


YOU COULD WIN A MILLION 



This side-on view shows the completed board and front panel assembly. Note the 
wire links connecting the led anode rows on the underside of the PC board. 


of these two positions, and give no 
readout. 

The clock pulses for IC1 come from a 
simple oscillator circuit via the "GO" but¬ 
ton and the clock pulses for IC2 come 
from the output of IC1. When the "GO" 
button is pressed, IC1 begins counting 
and its outputs turn on in sequence, 
causing the LEDs in that column to turn 
on sequentially. After one column has 
been scanned the carry output (pin 12) 
goes high, clocking IC2 so the next col¬ 
umn is scanned, and so on until the en¬ 
tire array has been scanned. This occurs 
much too quickly to be seen but, when 
the button is released, a random LED will 
remain on; voila! 

As already explained, both these 
counters count from "0" to "9", which is 
more than we need. We want IC1 to 
count from "0" to "6" (rows "1" to "7") 
and IC2 to count from "0" to "5" 
(columns "1" to "6"). This is arranged by 
connecting the next decoded output of 
each counter to its reset (pin 15) so that, 
for example, when output "7" of IC1 is 
reached the counter restarts at "0", 

Note that this is usually a bad method 
of resetting a counter because shortly 
after the reset signal goes high the 
counter resets and the reset signal disap¬ 
pears which means that the length of the 
reset pulse is only as long as the internal 
reset propagation delay of the counter. 
In this non-critical application however it 
is acceptable, but we have taken one 
precaution. Because IC1 is used to clock 
IC2 we connected the IC2 clock to the 
IC1 "carry-out," rather than the reset. 
The reset pulse may be too short to 
reliably clock IC2 but the carry-out signal 
is quite well defined. 

Some other features of this matrixing 
arrangement are the diodes and Ikfi 
resistors in series with each column out¬ 
put from the inverters, IC3. The resistors 
provide current limiting while the diodes 
have been incorporated so that, when 


an inverter output is high, none of the 
LEDs will be reverse biased. If they were 
they would conduct because the reverse 
breakdown voltage of a LED is a low 3V. 
The diodes would not be damaged 
because of the current limiting resistors, 
but the increased current drain is 
undesirable. 

The CMOS oscillator circuit is a stan¬ 
dard three gate design. The lOOkQ and 
470pF capacitor determine the operating 
frequency which, in our case, is about 
5kHz. The 470kfi resistor provides feed¬ 
back and isolates the charging waveform 
from the input protection diodes of IC4a. 
To reduce the chances of biasing the 
otherwise random nature of the circuit 
the power supply to the oscillator is 
decoupled by a 100ft resistor and 22/xF 
capacitor. 

The unit is powered from a single 9V 
battery such as the Eveready No. 216. 
Current drain is about lOma, which 
should give a life of about 30 hours - a 
lot of Lotto games. 

Construction of the unit is straight for¬ 
ward. All the components except the 
front panel switches are mounted on a 
single printed board coded 80ls12 and 
measuring 79 x 131mm. The actual size 
artwork is shown elsewhere in this article 
for those who wish to make their own 
boards, but finished boards should be 
available from the usual retailers. 

Mount the components on the board 
according to the component overlay 
shown in this article. Take care to see 
that the electrolytics and diodes are cor¬ 
rectly orientatea and, when installing the 
CMOS ICs, take the usual precautions 
against static electricity, viz avoid handl¬ 
ing the pins, use an earthed soldering 
iron and solder the two supply pins first 
(pins 8 and 16) so as to enable the input 
protection diodes. 

We have used an unusual connection 
method for the LEDs. Because they are 



The wiring diagram for the PC board. 
Take the usual precautions when solder¬ 
ing the CMOS ICs and don't forget the 
small wire link near IC3. 


PARTS LIST 

7 zippy box , 759 x 95 x 50mm (D x 
HxW) 

1 PC board , 79 x 737mm, coded 
80ls12 

1 SPST miniature toggle switch 
1 momentary contact push switch 

1 9V battery , Eveready No. 276 or 
similar 

7 battery clip to suit above 
4 25mm tapped spacers 
7 Scotchcal front panel 

SEMICONDUCTORS 

2 4017B CMOS decoded decade 
counters 

2 4009 CMOS hex inverting buffers 

6 1N4148 small signal diodes 
40 large red LEDs 

CAPACITORS 

2 22fiF/16VW PC electrolytics 

7 470pF ceramic or polystyrene 

RESISTORS (all VaW 5%): 

7 x 470/cfi, 7 x 700/cfl, 7 x 22/cfl, 6 x 
IkQ, 1 x 700« 


ELECTRONICS Australia, December, 1980 


55 













































2*5$fSp2* 


■ NEW I 
Software 






'Speakers 

If you're in the market 
for a pair of speakers, you 

- -it to yourself to come and look 

at our incredible range. Famous Philips, 
Coral and Foster. 10 different woofers, 6 
midrange, 8 tweeters and 10 full range units means 
rou can get a system that's perfect for your needs & 

Write for , 

FREE speaker catalogue 


NEW 
KITS 

Win your fortune! 

“Selectalott” 


want 

case? 

|. 


Why bother thinking up 
numbers when this great 
little kit can do it for you? 
40 LEDs tells you what to 
pick. Who knows? You 
could even win! Great 
conversation piece (also 
useful for picking dishes 
in Chinese restaurants!) 



$ 22.98 


d wood $42 

low profile deluxe case 
for amplifiers etc 

rack aoq 

i same case in a 
rack mount format 



wood $45 

slightly deeper for | 
those bigger projects 

J ack tee 

deeper case inQOO 
popular rack format 


Bill’s own Car 
Alarm 

This is the best, 
easiest to install 
car alarm yet. 

Connects with 
only 4 wires, 
protects 
accessories, 
entry/exit delays, 
auto shut-off, ear- 
shattering siren. 

Complete with 
instructions, 
control switch etc. 

Only: 


Bullet 
connectors 

Packs of 10 
(either male or A 
female) just JvC 



"Digital Capacitance 

Inexpensive meter 

digital meter Complete kit 
measures from “A Sept 
lpFto 99.00uF 1980 ) 
in three £ AA 

ranges. tf 



« * 


Great for auto use' 
or any situation 
which needs high 
current, high 
reliability 
connections. 


Bill’s been to 
Hong Kong 
& Taiwan 

buy direct— 

you’ll reap the BENEFIT! 



For the Sorcerer: 

MUSIC: creative 4 voice music $52.95 
PIANO PLAYER: used with 
MUSIC. Fully graphical $15.95 
CROSS REFERENCE: prints a 
complete variable & line cross 
reference voe BASIC program $12.95 
GRAPHICS: Fantastic graphic 
creations $32.95 

SUPER X: a great text editor $25.95 
JAIL BREAK: new modified (and 
cheaper) $9.95 
INVADERS: just like in the 
arcade $19.95 
BASEBALL: Fantastic 
graphics—and a great game $15.95 
CADAS: cassette base general 
purpose database system 
(machine code) $32.95 
HEAD ON COLLISION: You are 
driving clockwise, and a 
computer controlled car is 
coming the other way. $15.95 
FORTH: Serious Z80 program 
developers will find this 
program invaluable (requires 
Development PAC) $32.95 
Sorcerer & TRS-80/System 80 
STOCK RECORD: Functions 
include: List, Edit stock records, 
update prices, edit/enter items, 
clear all data, delete item, store 
& retrieve records on cassette 
and print out stock list. $45.95 


Electronic Agencies is 
now buying direct. So 
you buy at a better 
price. Our lower 
overheads mean that 
we can offer you real 
value on all your 


electronic needs. 


NEW wideband 
receiver kit 

Four ranges from 
broadcast to 30MHz. 

Complete kit (see EA 
Nov 1980 for details), 
only: 



$65.00 



Engine Anel; 

Keep your car in tun«^ 
and save fuel. This 
unit measures RPM, 
dwell and battery 
voltage on any 4, 6 or 
8 cylinder petrol 
engine. 

^Complete kit 



$58.80 // $26.95 


Light ft sound flash kit 

Take spectacular 
action photos. Suits 
any flash unit—fully 
variable sensitivity & 
delay. See ETI Oct 


build these superb speakers 
ft save! .... 

Cabinets. 



The ETI 4000 speakers have set a new 
standard for build it yourself audio. 

Complete kits eti 4000 / 1 4 way. 

(all speakers, $459 pa „ 

ETI 4000/2 3 way. 

$360 


crossover etc.) 


rpair. 


Note “Freight on" only 


Fully assembled & 
veneered. 

For 4000/1 per pair $300.00 
For 4000/2 per pair $200.00 


Own a microwave? 

Microwave ovens are a build kit checks any 
boon to modern living, but microwave oven for harmful 
a leaking one is a very real leaks. ETI 724. Complete 
danger. This simple to kit only: 


$ 14.95 


IDEAR CUSTOMERS, Please phone us 
before coming in to check that what you're 
after is in stock and that the price is correct. Bill Edge and staff. 


SAVE ON QUALITY 
HITACHI 

1-11 DOZEN 
C60LN $1.80ea $20.00 
C90LN $2.45ea $27.00 
UDC60 $3.10ea $35.00 
UDC90 $3.65ea $39.50 

^^FM320 

ywOviUv The famous FM320 at a 
price you'll find hard to 
beat. UHF 40 channel 
CB. Antennas to suit: 
$19.99 (mobile) 

$95.00 (base) 
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Go Selectalott 


YOU’RE MAD IF YOU DON’T 
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At left is an actual size artwork for the Selectalott front panel 
while above is the printed circuit board pattern. 


matrixed it would normally require a 
large number of links or a double sided 
board to connect them. We have com¬ 
promised by providing the column con¬ 
nections on the board and making the 
row connections to runs of tinned cop¬ 
per wire beneath the board. This proved 
to be a safe and rapid way of doing 
things. 

The method of mounting the LEDs is 
worthy of some comment. The anode 
lead is identified by being slightly longer 
than the cathode and this difference fits 
in well with the wiring arrangement 
already mentioned. When the cathode 
lead is soldered directly to the copper 
pattern, without trimming, the bottom of 
the LED should be about 15mm above 
the board. At the same time, the longer 
anode lead should protrude about 5mm 
beyond the copper side of the board, 
giving sufficient clearance for the runs of 


tinned copper wire used to connect 
them. 

We recommend that only a few LEDs 
be soldered in place initially, the board, 
front panel, and case then being 
assembled to check that the dimensions 
are right and that everything fits. If not, 
make the necessary adjustments before 
fitting the remaining LEDs. 

Drill holes for LEDs and switches on the 
front panel next. The actual size artwork 
for the front panel can be used as a 
guide for drill centres. A Scotchal front 
panel can be prepared from this artwork 
if photographic equipment is available. 
Alternatively finished front panels can be 
obtained from Rod Irving Electronics, PO 
Box 135 Northcote, Vic 3070 or Radio 
Despatch Service, 869 George St, Sydney 
2000. 

If you do use the Scotchcal front panel 
then drilling holes for the front panel 


LEDs is quite a delicate procedure so we 
recommend the following tips; drill the 
holes using a small drill then ream them 
to the desired size, being sure to ream 
from the front rather than the back of 
the panel, to avoid lifting the Scotchcal. 

You should now be in a position to fire 
the unit up. One point to check is that 
when the "GO" button is pressed all of 
the LEDs appear to glow weakly but all at 
about the same level. This is due to the 
multiplexing effect as all the LEDs are 
scanned, and it provides a quick indica¬ 
tion that the LEDs and associated con¬ 
nections are working. 

And that is about as far as we can go 
towards helping you win that million 
dollars. But who knows, it might just hap¬ 
pen. Naturally, if it does, we would ap¬ 
preciate any small token of appreciation 
you may care to offer. 

Good luck! ® 
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Audio measurements are easy with this 


AC Millivoltmeter 



'LTwifn?! 6 ° Wn f mult j meterfor routine measurements, they 
La, "" i* °T?? eS J 0 . makin 9 audl ° measurements, particularly 
cost 6Ve Signa s ' Thls des '9 n wil * fl11 that need very well and at low 

by IAN POGSON 


To be able to make measurements on 
most audio equipment you need a meter 
capable of measuring signals as small as 
a few hundred microvolts up to 30 volts 
or more. And the bandwidth of the in¬ 
strument must at least equal the audio 
range of up to 20kHz and preferably 
rnore The input impedance of the meter 
should be the standard one megohm, 
with small shunt capacitance. 

Residual noise of the meter circuit 
should also be as low as possible, to 
enable the very low voltages to be read 
accurately. And since the unit will be us¬ 
ed in sensitive audio circuits which may 
be upset by a mains-powered unit, the 
meter is battery powered so that it mav 
"float". 

Needless to say, our new AC 
millivoltmeter meets all these criteria 
(otherwise, we would not have publish¬ 
ed the circuit or, for that matter, listed 
the criteria) as can be seen by referring 
to the specification panel. 

The unit is^housed in a moulded utility 
box with an aluminium panel. This pro¬ 
vides a compact unit at an economical 
cost. To provide sufficient shielding from 
electrical interference, a metal plate is 
also necessary on the bottom inside of 
the box. 

Few components are used in the circuit 
and these are readily available at low 
cost. Just two integrated circuits and five 
diodes comprise the list of semiconduc¬ 
tor devices. The integrated circuits are 
CA3140 Fet-input operational amplifiers. 
We used two op amps to obtain the 
necessary high overall gain and wide fre¬ 
quency response. 

Both op amps are connected as non¬ 
inverting amplifiers and are AC-coupled. 
The first amplifier has a voltage gain of 
about 30. The second op amp functions 
as a current driver with the meter move¬ 
ment placed in the negative feedback 
network. This has the effect of cancelling 
the non-linearity and voltage drop of the 
diode bridge network. 

Even so, germanium diodes have been 
specified in preference to silicon types 
because their lower forward voltage 
drop reduces the output slewing require¬ 
ment of the op amp. This translates to 
improved bandwidth. 


A silicon diode is used to protect the 
meter against overload while a 1000/iF 
capacitor provides filtering of the rec¬ 
tified signal to reduce needle "jitter" at 
very low frequencies. 

There are two trimpots. The lOkft trim- 
pot is an offset control which enables 
"zeroing" of the meter while the Ikft 
trimpot is provided for calibration. 

Most of the passive components, 18 
resistors in fact, are used in the input 
voltage divider which provides nine 
switched ranges. The inter-range ratios 
are as close as possible to 0.316 which 
means that switching up or down range 
changes the sensitivity by exactly 10dB. 


paralleling the values just mentioned and 
these are the two end positions. While it 
would be possible to arrive at 750kft by 
paralleling two 1.5Mft resistors, it is not 
always easy to get low tolerance high 
stability types over IMft. Hence we 
made up the 750kft by connecting a 
680kfi and a 68kft resistor in series. This 
actually adds up to 748kft, the nominal 
error being about 0.27%, which can be 
safely tolerated. The odd value of 
109.4ft at the bottom end of the divider 
is made up by connecting a 1.2k and 
120ft in parallel. This results in a value of 
109.09ft, giving an error of about 0.3% 
and which also may be ignored. 

We have not followed the usual prac¬ 
tice of compensating the voltage divider 
by shunting each section with an ap¬ 
propriate capacitor. It was found that 
without going to this extra cost and com¬ 
plexity, a top frequency of 20kHz or 
higher could be achieved and so we 
have taken the simpler course. 

The unit is powered with two Eveready 


With nine ranges and three meter scales, including a decibel scale with zero 
reference of one milliwatt into 600Q (774.6 millivolts RMS) our new AC Millivoltmeter 
is a handy instrument for audio measurements. 
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This is very handy for measuring signal 
ratios in audio equipment. 

The total resistance of the voltage 
divider is one megohm, and to arrive at 
the 0.316 ratio mentioned previously, 
the resistor values are 75 and 23.5! 
These are obtained by paralleling the 
preferred values of 150ft and 47ft or 
multiples thereof. 

There are two exceptions to the idea of 


216 9V batteries. With a current drain of 
only 5.5mA from each battery, they 
should last quite a while under normal 
service. To cope with the rising im¬ 
pedance of the batteries as they age, 
each one has been shunted with a 100/zF 
electrolytic capacitor. 

At the time of writing, all components 
for the Millivoltmeter are readily 
available. However, a few comments on 







-( e ^_ af millivoltmeter 


7/M/-' 


Two Fet-input op amps make up this useful instrument. The second op amp is a voltage-to-current converter to drive the meter. 


the more important items may be 
helpful. The meter used on the pro¬ 
totype was supplied by University 
Graham Instruments Pty Ltd. It is type 
TD-86. University Graham are also mak¬ 
ing a special scale available for the meter 
for this project and supplies of the meter 
and scale should be available from most 
components outlets. If you have any pro- 


SPECIFICATION 

A fully solid state AC millivoltmeter 
covering the audio frequency range 
and using two CA3140 Fet-input 
operational amplifiers. The unit is 
powered by two small 9V batteries, 
the current drain being about 5.5mA 
from each battery. 

Nine ranges cover the FSD range 
3mV to 30V RMS, with 10dB range 
ratios. The meter has three scales — 
a full length 0-10 scale, a 0-3 scale 
of slightly shorter length, and a 
decibel scale. 

Frequently response of basic 
(3mV FSD) instrument is better than 
±0.5dB from 5Hz to 30kHz. 
Minimum bandwidth on all ranges: 
±0.5dB from 5Hz to 20kHz. 

Input impedance: 1 Mfl shunted by 
approximately 14pF on 3mV range, 
and approximately 7pF on all other 
ranges. Residual noise is equivalent 
to less than 200/xV RMS input, with 
input open circuited but shielded. 


blems in obtaining one of these meters, 
we suggest that you contact Radio 
Despatch Service, 869 George Street, 
Sydney 2000. 

The box which houses the unit is readi¬ 
ly available from such places as Dick 
Smith Electronics, Rod Irving Electronics 
Radio Despatch Service and others. The 
printed circuit board and the Scotchal 
front panel overlay should be available 
from the usual outlets by the time this 


appears in print. If any difficulties are ex¬ 
perienced obtaining these items, we sug¬ 
gest that you consult the list in the panel 
on the last page of the magazine, which 
gives names and addresses of suppliers 
of PCBs and Scotchcal panels. 

The single-pole 10-position switch is 
available in a number of different makes 
and any one would be suitable. 
However, it is important that the switch 
be fitted with shorting-tvpe contacts, 
otherwise the meter needle may swing 
violently when ranges are being 
switched. 

CONSTRUCTION 

Construction may begin by assembling 
the components on the PC board. When 
assembling any PC board it is usually 
best to start with the small components, 
such as resistors and diodes and follow¬ 
ing up with increasingly larger items. 
Care should be taken to make sure that 
all soldered joints are properly made 
and that all components are correctly 
polarised where applicable. Overheating 
of components and the use of soldering 
pastes should be avoided. 

It will be seen that there are two large 
copper pads on the PC board. These 
should be carefully tinned all over so 
that they will be prevented from possi¬ 
ble tarnishing in the future and to ensure 
that good contact is made when the PC 
board is screwed to the meter terminals. 

Having finished the PC board and hav¬ 
ing satisfied that it is all correct, it may be 
put aside for the time being. The next 
step is to fix the input divider resistors to 


We estimate that the current cost 
of parts for this project is 
approximately 

$38 

This includes sales tax. 


the range switch. A neat way of doing 
this is to mount the pairs of resistors 
radially to the switch. Care should be 
taken to make sure that the right 
resistors are fixed in each position, other¬ 
wise the final results will be found 
wanting! 

If you have elected to use a meter 
other than one similar to that used on 
the prototype, then you may be in¬ 
terested in making use of the meter scale 
which we have reproduced actual size, 
provided it will fit the meter of your 
choice. 

To give the unit a professional finish, 
the Scotchcal overlay on the front panel 
will help in this regard. Fitting Scotchcal 
overlays to panels can be very tricky and 
calls for care and patience. In short, do 
not rush this task. Once the adhesive has 
grabbed any part of the panel, it is dif¬ 
ficult to remove and so it is important 
that they be properly aligned before the 
two are brought together. 

A helpful hint for fixing a Scotchcal 
overlay to a panel, is to align the overlay 
on the panel before removing the back¬ 
ing and pierce one or more suitable 
holes in the overlay, thereby matching 
similar holes on the panel. Then when 
the backing material is removed, screws 
or other guides may be put through the 
holes in the overlay ana they can then 
be used as a means of aligning the two 
parts before they are pressed together. 

The shield which was mentioned 
earlier is essential to the proper opera¬ 
tion of the unit, particularly at the more 
sensitive ranges. We used a piece of 
scrap aluminium sheet and cut it to size 
and screwed to the base of the box. If 
you are unable to obtain easily a suitable 
piece of metal, then a piece of 
aluminium foil could be used. It would 
be a good idea to stick it to a piece of 
Formica or similar laminate, to give the 
aluminium some support and to keep it 
in place. It should be done in such a way 
that a solder lug makes good contact 
with it under a screw, so that it can be ef- 
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AC MILLIVOLTMETER 


PARTS LIST 

7 Utility box 197mm x 113m x 6Omm 
1 Meter 1mA FSD 86mm x 78mm 
with special scale. University TD- 
86-50 or similar 

1 Miniature DPDT toggle switch 
1 RCA socket single hole mounting 
1 Scotchcal front panel 
1 Rotary single-pole 10-position shor¬ 
ting type switch plus knob 
1 shield plate 175mm x 90mm (see 
text) 

1 clamp for batteries 6Omm x 25mm 
1 16mm tapped spacer for battery 
clamp 

4 Rubber feet 

1 Printed circuit board 95mm x 70mm 
code 80mv11 

1 70/cl2 miniature horizontal trimpot 

1 IkEl-miniature horizontal trimpot 

2 9V batteries type 216 

2 clip leads to suit batteries 

1 1N914 silicon small-signal diode 

4 0A91 germanium small-signal 
diodes 

2 CA3140 8-pin DIL op-amps 
2 8-pin DIL sockets 

RESISTORS (VaW or 'AW) 

1 x 7M12, 1 x 70M2, 1 x 7M2, 7 x 33012, 

2 x 75012 

RESISTORS (2% high stability) 

1 x 680kQ, 2 x 470kEl, 2 x 150kSl, 1 x 
68/cl2, 2 x 47M2, 2 x 75M2, 2 x 4.7M2, 2 
x 7.5M2, 7 x 7.2M2, 2 x 47012, 7 x 72012 
CAPACITORS 

1 1000fiF/12VW electrolytic 

2 100fiF/25VW elect roly tics 
2 0.1 fiF metallised polyester 
(greencap) 

MISCELLANEOUS 

Screws, nuts, hookup wire, solder, 
solder lug. 

NOTE: — Ratings are those used on 
the prototype. Components with 
higher ratings may generally be used 
providing they are physically 
compatible. 


fectively connected to the "earthy" side 
of the main circuit. 

With the subassemblies ready, the next 
job is to do the final assembly. The metal 
shield is screwed to the bottom of the 
box, using at least two screws. A solder 
lug is fixed under the screw nearest to 
the input socket end of the front panel. 
The two batteries may now be clamped 
in place on the bottom of the box, at the 
same end as the solder lug. We used a 
brass spacer, 16mm long and threaded, 
between the two batteries, with the top 
clamp plate being screwed to the 
spacer. 

The toggle switch, input socket, range 
switch and meter are now fixed to the 
front panel. When mounting the range 
switch, it is important that it be orien¬ 



tated so that when the knob is fitted, its 
pointer corresponds with the ranges on 
the panel. 

The PC board is mounted directly on 
the back of the meter, using the meter 
screw terminals. But before doing this, 
all leads running from the PC board to 
points outside, should be fitted. These 
will include leads from the battery clips. 

The remaining leads are terminated to 
the switches and input socket. The ear¬ 
thy lead from the board which ter¬ 
minates on the range switch is carried on 
to the corresponding lug on the input 
socket and then on to the lug on the bot¬ 
tom shield. 

CALIBRATION 

We are now ready to put the 
millivoltmeter into operation, after hav¬ 
ing made a final check to be sure that 
there are no errors or omissions. Set the 
two miniature trimpots to mid-travel and 


set the range switch to "short". Switch on 
and the meter needle will probably set¬ 
tle a little above zero on the scale. 
Carefully rotate the 10kl2 trimpot to ob¬ 
tain a zero scale reading on the meter. 

Calibration of the instrument should 
ideally be carried out by comparison 
with a reference instrument, using an 
audio generator set to approximately 
1kHz at a level of 3.16mV, correspon¬ 
ding to FSD using the 3mV nominal sen¬ 
sitivity of the basic instrument. The Ik 
calibrating potentiometer is then ad¬ 
justed to produce a reading of "10" on 
the 3mV range. 

If a reference instrument of known ac¬ 
curate calibration is not available, a basic 
calibration will have to be performed us¬ 
ing any available signal source having an 
amplitude known as accurately as possi¬ 
ble. It would be preferable to have a 
level which gives as close as possible to 
a full scale reading, consistent with an 
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RARE ADDITIONS FROM MARANTZ. 
SUPERIOR FM TUNERS. 



Rare: very valuable. 

Additions: the things added. 
Ma’rantz: a range of ultra-high 
performance FM Tuners which blend 
state-of-the-art engineering with 
operational versatility. 

The name Marantz guarantees your 
choice from a superior range of AM/FM 
Stereo Tuners, guarantees exceptional 
quality and, with the advent of more 
FM stations, Marantz guarantees your 
total listening pleasure. 

MARANTZ ST500 

AM/FM STEREO COMPUTUNER 

Sleek, slimline and microprocessor 
controlled — tune and recall stations with 
amazing speed and precision. The 
Computuner features state-of-the-art, 
quartz-locked, drift free frequency 
synthesised tuning with 7AM and 7FM 
memory presets. The LED signal strength 
display doubles as a multipath indicator 
and the Wide and Narrow IF Selector 
enables the switching of a tuning 
bandwidth best suited to reception area 
conditions. 

MARANTZ ST600 
AM/FM STEREO TUNER 

This model incorporates a built-in 
oscilloscope that affords the most precise 
means possible to determine optimum 
reception, even from weak Or distant 
stations. The functions of the oscilloscope 
extend well beyond those of conventional 
tuner meters. 

MARANTZ ST400 
AM/FM STEREO TUNER 

A large, fuss-free Vacuum Fluorescent 
readout clearly displays the selected 
frequency and Electronic Gyro-Touch 
with Servo-Lock guarantees drift-free, 
razor-sharp tuning every time. Uncom¬ 
promising quality through and through. 

MARANTZ ST300 
AM/FM STEREO TUNER 

Consistent with all quality Marantz 
tuners, the ST300 features MOSFET FM 
front end and Phase Lock Loop 
demodulator for superlative performance 
— low distortion, extremely linear 
operation and wide dynamic range. 
Illuminated dial cursor, LED function 
indicators and Gyro-Touch tuning make 
the ST300 an exceptionally sophisticated 
buy at a modest price. 

Your Marantz stockist will be pleased 
to demonstrate the complete range of 
Marantz tuners. If you see your hi-fi as an 
investment and, if you demand critical 
performance standards as well as the best 
value for money, listen to the future. 

Listen to Marantz. 


Now you’re listening. 


Distributed by MARANTZ (AUST)PTY LTD 
32 Cross Street Brookvale NSW 2100 
Telephone (02)939 1900TelexAA24121 
Melbourne (03) 329 7655 Brisbane (07) 48 8882 
Adelaide (08) 223 2699 Perth (09) 328 3874 






WSU-30M 


The new WSU-30M “Hobby Wrap” tool performs the complete wire-wrap 
function. First, the tool wraps 30 AWG(0,26mm) wire onto standard .026 ii 
(0.6mm) square DIP Socket Posts. In addition, the tool also unwraps am 

finally, it strips 30 AWG wire nick-free. 
WSU-30M makes a “modified” style of wrap, in which approximately turns 

of insulated wire are wrapped in addition to the bare wire for purposes of added 
mechanical stability. Designed for the serious amateur, the WSU-30M features 
compact, all metal construction for years of dependable service. 

This unique tool is remarkable value performing the work of three separate 

tools at a fraction of the cost. 


Unwrap 


Wrap 


WIRE WRAPPING-STRIPPING-UNWRAPPING TOOL 
The compact, inexpensive WSU 30 “Hobby Wrap” Tool does the job of three 
tools at a fraction of their comparable prices. The tool wraps, unwraps, and 
W even strips wire thanks to a unique built-in stripping blade. Designed for use 
with 30 AWG( 0,25mm) wire on standard .025 inch( 0,6mm) DIP Socket Posts. 
Takes minutes to learn to use; makes perfect connections in seconds without 
solder. 


AMPEC ELECTRONICS PTY. LTD 


1 Wellington St, Rozelle, 2039. PO Box 132, Rozelle 2039. Ph (02) 818-1166. 

Available from: NSW Radio Despatch Service, 2110191. David Reid Electronics, 29-6601. Electronics (Distributors), 
636-6052. Martin De Launay, 29-5834, Applied Technology, 487-2711. VIC: Stewart Electronics, 534-3733. Ellistronics, 
602-3282. John Pearce, 528-5240. Ritronics, 489-8131. QLD: N.S. Electronics, 36-5061. 

WA: Reserve Electronics, 275-2377. Taimac, 328-1988. 









MILLIVOLTMETER 
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Shown on this page is the actual size artwork 
for the printed circuit board, front panel and 
meter scales. The front panel should be 
cropped to 191 x 107mm to provide a 


(er. 





appropriate setting of the range switch. 

With the basic sensitivity set, all higher 
ranges will be determined by the 1 voltage 
divider. As 2% high-stability resistors 
have been specified, the accuracy of 
each range should be within the 
tolerance of the resistors. 

It should be noted that, in common 
with the majority of electronic meters, 
the instrument is fundamentally an 
average reading one which is calibrated 
in RMS values assuming a sinusoidal 
waveform. This fact should be taken into 
account particularly when performing in¬ 
itial calibration and it should also be 
borne in mind when subsequently using 
the instrument for measurements involv¬ 
ing non-sinusoidal signals. 
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An electronic 
music generator 

I 


Basic 

Electronics 



by GERALD COHN 


If you are looking for a simple and useful little project that will provide 
a lot of amusement then we think we have the answer. Our “elec¬ 
tronic melody generator” plays two popular tunes with full chords 
and accompaniment, and in addition provides two different alarm 
sounds. It can be used anywhere an audible indicator is required. 


This project is based on a rather in¬ 
genious new integrated circuit, the 7910 
Melody Generator, which is available 
from Dick Smith Electronics. Thanks to 
recent advances in LSI (Large Scale In¬ 
tegration) techniques, this single 16-pin 
chip contains not only a complete audio 
tone generator and envelope shaping 
circuitry, but also on-board ROM (Read 
Only Memory) which provides rhythm, 
tempo and melody information. 

Because of the amount of information 
contained in these ROMs, the chip is not 
just a monophonic oscillator, but actual¬ 
ly plays tunes with chords and full ac¬ 
companiment. The circuit generates two 
sounds at once and mixes them elec¬ 
tronically to produce the appropriate 
chords for "Greensleeves" and "Home 


on the Range" which last for quite a 
while before repeating. In addition, it 
produces two alarm sounds - one a 
pleasant two-tone (ding-done) chime, 
the other a regular "beeping" that quick¬ 
ly becomes very insistent. 

We managed to get hold of a pro¬ 
totype board which had obviously been 
used as an alarm module in a clock or 
some similar application, by a well- 
known Japanese watchmaker. After a lit¬ 
tle experimenting we came up with this 
design, a "bare bones" module that can 
be used in any application that requires 
music or alarm sounds at the touch of a 
button. We can see the new device be¬ 
ing used as an alarm module for a clock 
or doorbell, or as an electronic music 
box, but other applications are possible. 


Why not build one and find your own 
use for it? 

Our module can be regarded as an 
electronic version of the old wind-up 
music box mechanism - with a few ex¬ 
tras! It is simple to build, and either one 
of the two tunes can be selected by a 
simple switch. The two available alarm 
sounds can also be evoked by operating 
a switch, so the module is not limited to 
the classic music box application, but 
can be added to your favourite(?) alarm 
clock or used as a doorbell. 

As can be seen from the block diagram 
(Fig. 1), the heart for should that be the 
brain?) of the melody generator is the 
ROM which contains the information 
necessary to produce the musical out¬ 
put. The ROM is divided into four sec¬ 
tions. Two sections contain rhythm and 
tempo information and control the 
rhythm generator which conditions the 
output of the main oscillator. Another 
section of the ROM contains the data to 
control the main melody generator 
which works in conjunction with the 
oscillator, accompaniment generator 
and envelope shaping circuitry. 

The melody is read out of the ROM 
under the control of the address 
counter, which is clocked by the rhythm 
generator to produce the correct timing 
for each tune. The address counter is in 
turn controlled by data in the control 
section of the ROM, which takes its in¬ 
puts from the mode control section. 
Mode control circuitry ensures that the 
appropriate data will be read out of the 
ROM to provide the selected sound. 
Because it also controls the address 
counter, the control section also ensures 
that the melody generator always com¬ 
mences operation from the beginning of 
each tune, rather than somewhere in the 
middle. 

The internal complexity of the chip 
does not make it hard to use however — 
in fact, just the opposite. All that is 
necessary is to be aware of the functions 
performed by the various control inputs 
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r NOW! LOW LEAKAGE 
TANTALUM PERFORMANCE, 

AT LESS THAN 
HALF THE PRICE 



AND EX-STOCK 
DELIVERY TOO! 


COMPARATIVE 

SIZE 


THE NEW RB LL 


Why suffer long lead times and pay the extra 
money for tantalum capacitors when there is a low 
cost alternative? 

Elna, the world renowned capacitor manufacturer 
has developed an exclusive advanced etching 
technology for their miniature aluminium 
electrolytics. 

The resulting RBLL Series now give you more 
capacitance and lower leakage than ever before. 
For critical applications consider these 
parameters:- 

Maximum leakage of .002 CV or 0.3u A 
(whichever is greater) over the recommended 
operating temperature range of -40°C to +85 C. 
plus improved frequency characteristics. 

Smaller space-saving designs in the range 
0.1 uF to IOOuF than normal electrolytics, radial 
leads and a special seal to minimise leakage 
current variations when assembling PCB's with 
insertion machines. ^ 


In other words, tantalum-like performance — at a 
fraction of the price. 


WITH ADVANTAGES 
LIKE THESE... 

WHO NEEDS TANTALUM! 


CALL US. WE CAN SAVE YOU A MINT 



Soanar Electronics Pty Ltd 

A member of the A & R Soanar Electronics Group 
30 Lexton Road, Box Hill, Vic., 3128. Australia 


VICTORIA: 89 0661 QUEENSLAND: 52 5421 
N.S.W. 789 6733 WEST. AUST. 381 9522 
STH. AUST: 51 6981 TASMANIA: 31 6533 
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LOW COST PORTABLE OSCILLOSCOPES 
THAT DON’T COMPROMISE ON PERFORMANCE! 



TTM303 

15MHz 

Mains and Battery Operation 


TTM303 

The TTM Dual Trace Portable Scope 
Model 303 offers a high sensitivity of 
5mV/DIV with DC to 15MHz bandwidth. The 
3-inch CRT with 1.5kV regulated 
accelerating voltage gives a clear bright dis¬ 
play. 

This Portable Scope operates from stan¬ 
dard line voltage (90 to 260V) or from the in¬ 
ternal rechargeable Ni-Cad battery, that 
provides 2 hrs operation before recharging is 
required. It also operates from any external 
DC voltages of 11 to 30V, e.g. car batteries, 
standard 'C' size cells, etc. 


SPECIFICATIONS: 

SENSITIVITY:- 5mV to 10V/DIV 1-2-5 step 
with fine control. BANDWIDTH:- DC: DC to 
15MHz (-3dB). RISETIME:- 24nS. 
OPERATING MODES:- CH-A, CH-B and 
Dual Trace TIME BASE:- lusec to 500 
mS/DIV with fine control. EXPANSION:- x5 
at all ranges. X-Y OPERATION:- X-Y mode is 
selected by SWEEP TIME/DIV switch. CH-A: 
Y axiz. CH-B X axis. POWER 
REQUIREMENTS:- AC: 115/240V DC. 11- 
30V, 7.2VA. Battery: Ni-Cad Battery (up to 2 
hour operation). SIZE: 113 (H) x 223 (W) x 
298 (D) mm approx. WEIGHT:- 4.5kgs. 



BS310S 

Mains and Battery Operation 
2mV Sensitivity 
Add/Subtract Feature 


APPLICATION BS310S 

The dual trace Model BS-310 employs a 
high brightness 95mm CRT and offers a high 
sensitivity of 2mV/DIV from DC to 15MHz. 

The ADD/SUB feature makes this model 
ideal for measurement and maintenance of 
computers and peripherals. This scope is 
recommended for FLOATING Measurements 
and FREQUENCY/PHASE Measurement (X- 
Y mode). Rechargeable battery operation 
makes it ideal for repairing TVs and other 
consumer and industrial equinment. 

New with 95mm 
rectangular 
tube 


SPECIFICATIONS: 

SENSITIVITY:- 2mV to 10V/DIV on 12 
ranges in 1-2-5 step with fine control. 
BANDWIDTH:- DC: DC to 15MHz (-3dB). 
RISETIME:- 24nS. OPERATING MODES:- 
CH-A. CH-B. DUAL. ADD and CHOP. TIME 
BASE:- 0.5i/sec to 0.5sec/DIV in 19 ranges 
and X-Y in 1-2-5 step with fine control. 
MAGNIFIER:- x5 at all ranges. X-Y 
OPERATION:- X-Y mode is selected by 
SWEEP TIME/DIV switch CH-A: Y axis. CH- 
B: X axis. POWER REQUIREMENTS:- AC: 
115/240V DC: 11-30V. 7.2VA. Battery: Ni- 
Cad Battery (up to 2 hour operation). SIZE:- 
113 (H) x 223 (W) x 298 (D)mm. WEIGHT:- 
4.5kgs (5.5kgs including battery). 


* 


BS610 

140mm 

No Parallax Display 


APPLICATION BS610 

The BS-610 employs a high brightness 
140mm Rectangular CRT with internal 
graticule assuring easy and accurate obser¬ 
vation of waveforms without any parallax. 

External DC-Powered operation expands 
the versatility of this oscilloscope to 
FLOATING Measurements as well as field 
operation. 

Other features including TV SYNC and HF 
REJ, make this scope ideal for research and 
development, production lines or in-the-field 
service applications from computers to elec¬ 
trical appliances. 


SPECIFICATIONS: 

SENSITIVITY - 5mV to 10V/DIV on 11 
ranges in 1-2-5 step with fine control. 
BANDWIDTH:- DC: DC to 15MHz (-3dB). 
RISETIME:- 24nS. OPERATING MODES: 
'CH-A CH-B DUAL. ADD and CHOP. TIME 
BASE:- 0.5usec to 0.5sec/DIV in 19 ranges 
and X-Y in 1-2-5 step with fine control. 
MAGNIFIER - x5 at all ranges. X-Y 
OPERATION:- X-Y mode is selected by 
SWEEP TIME/DIV switch. CH-A: Y axis. CH- 
B: X axis. POWER REQUIREMENTS:- AC: 
115/240V DC: 11-30V. 7.2VA. SIZE: —145 
(H) x 280 (W) x 369 (D)mm. WEIGHT:- 
6.7kgs. 



We STOCK PROBES and ACCESSORIES to suit most makes of oscilloscopes to 150MHz. Contact us for com¬ 
petitive prices. 

Available from selected stockists or from:— 

PO Box 30, Concord, NSW 2137 
13-15 McDonald St, Mortlake, NSW 2137 
Phone: (02)736 2888. Telex: 25887 

PO Box 107, Mt Waverley, Vic 3149 
21-23 Anthony Drive, Mt Waverley, Vic 3149 
Phone: (03)233 4044. Telex: 36206 

Adelaide: 271 1839, Brisbane: 229 3161, Perth: 398 3362 


EL3MEASCO 

instruments t*ty. Ltd. 
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The circuit is based on the new 7910 Melody Generator 1C and can play two popular tunes with full chords and 
accompaniment. 



A general view of the assembled PC board. Note that the prototype initially used a 
wire link to select the desired tune, although DIL switches were added later. 


O 

TO SPEAKER 



Construction is easy - just follow this 
component overlay diagram. Make sure 
that polarised components are correctly 
oriented. 

and to wire the circuit accordingly. The 
internal ROM and control circuitry take 
care of the rest. 

Pins 1, 2 and 3, labelled OS1, OS2 and 
OS3 respectively, are the oscillator in¬ 
puts. The oscillator requires the addition 
of two external resistors and a capacitor. 
The values shown in the circuit diagram, 
Fig. 2, will produce an oscillator frequen¬ 
cy of approximately 47.5kHZ. 

Pin 4 is the chip enable input and must 
be taken high (ie positive) to enable the 
operation of the chip. 

Pins 5 and 6 are the alarm tone select 
inputs, both of which are active high. 
These inputs will only be effective when 
the chip has been enabled by taking pin 
4 high. Pin 5 (SEL1) is used to select the 
first alarm sound, while pin 6 (SEL2) 
selects the second. If both of these in¬ 
puts are taken high while the melody 
generator is enabled a test mode will be 
activated, and the tune selected will be 
played at eight times the normal speed. 

Pin 9, labelled MSL, selects which of 


the two tunes will be played. Taking this 
input high will cause "Greensleeves" to 
be played, while a low input will pro¬ 
duce "Home on the Range". 

The control inputs for the two 
envelope shaping circuits are pins 10 and 
11 , designated CTL1 and CTL2 respec¬ 
tively. A parallel RC network is con¬ 
nected to each of these pins, and the 
time constants of these two networks 
determine the duration of the envelope 
of each note. With the component 
values shown of the circuit diagram each 
note envelope will have a duration of ap¬ 
proximately 0.5 sec. 

Pins 7 and 8 are the negative supply 
pins (Vss) and are connected to the 
negative side of the battery. Pin 16 is the 
positive supply. 

Pin 12 is the unamplified output of the 
two envelope shaping circuits, mixed 
with the output of the tone generator. 


This output is fed to pin 13 via the 
volume control potentiometer together 
with a feedback signal from the output 
of the final power stage. 

The buffered audio output of the 
melody generator is taken from pins 14 
and 15. These two outputs are com¬ 
plementary, so they can directly drive 
the complementary transistor output 
pair. The transistors used for the power 
output stage can be any commonly 
available NPN/PNP pair having a beta 
greater than 100. The output of the pair 
is coupled to an 8-ohm loudspeaker via a 
33 uF electrolytic capacitor. 

There are only a few remaining points 
of the circuit that need to be explained. 

The resistor marked Rx on the circuit 
diagram is optional and can be con¬ 
nected in series with the volume control 
potentiometer if it is desired to limit the 
maximum volume level available. As the 
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METAL 
FILM: 

BUT THEY’RE NOT 350 EA! 

In the past, if you wanted a 1% resistor from us 
you had to pay 35$ each! 

So most people settled for 5 or 10 percent 
resistors and circuits were designed to 
accommodate high variations. 

Now look at the price: Dick Smith Electronics 
now import high stability, precision made 1% 
tolerance metal film resistors: and they sell for a 
maximum of 6 cents each (one off!) Why would 
you still use five or ten percent resistors in your 
circuits when you can use 1% metal film types 
for practically no more? 

In One-Off 
Quantities. 


MANUFACTURERS, 
DESIGN LABS, ETC: 

Need large quantities of 
precision 1% metal film 
resistors? Dick Smith 
offers special prices for 
quantity buyers (and 
there are even bigger 
savings for OEM 
quantities). 


IN 100 UP 
QUANTITIES 


1% pack 

300 computer- 
selected 1% 
metal film 
resistors, 
specially 
prepared for the 
design 

laboratory or the 

professional 

hobbyist. 

NORMAL VALUE 
OVER $15.00 
ONLY 


90 


DICK SMITH 

Electronics 


A BETTER 
TRANSISTOR 
- WITH A 
FIVE YEAR 
GUARANTEE! 

You can buy good, old, garden variety BC548's (or their 
equivalents) just about anywhere. They're cheap and they 
are popular. 

Trouble is, they're too popular. With so many different 
manufacturers, standards went out the window One man's 
'prime spec' BC548 is another man's reject. 

We decided to change all that. We found a manufacturer 
who could make transistors as good as any that were on the 
market. 

And if we were prepared to pay a little extra he would make 
them even better. 

We paid a little extra - and we got a better BC548 

The good news is that you don t pay any extra. We're selling 
our own branded BC548's (we call them DS548 to distinguish 
them from the rest) at the same price - perhaps even lower - 
than.you're probably paying now 

And just to make things easy, we're even branded the leads 
so you won't make mistakes. 

They're so good we're prepared to back them with a full five 
year guarantee: as long as they are used within 
specifications, we'll replace any of our DS ... 
senes transistors that fail within five years! 

Does anyone else give you that 
of guarantee? 


5 year 
guarantee 
applies only to 
transistors 
mentioned above 


{DS 547/548/549 

ONLY^ 

EVEN LESS FOR BULK 
VJJS 557/558 17c each 


SEE OUR OTHER ADS FOR 
FULL ADDRESS DETAILS 
































Electronic music generator 


MAKES A NOVEL DOORBELL 


actual output of the melody generator is 
quite loud this series resistor can be 
useful (particularly if you build up the cir¬ 
cuit as an amusement for the kids!) The 
resistor can have any value up to about 
5 k. If you don't want to put the resistor in 
circuit place a wire link in its place when 
you assemble the PCB. 

The transistor and the two resistors 
shown in the dotted box are also op¬ 
tional. They allow the device to be 
enabled by an active low signal, such as 
the alarm output of a clock. If this option 
is not fitted then a switch from pin 4 to 
the positive supply rail as shown in the 
circuit diagram, will enable the chip. 

The other point that needs to be men¬ 
tioned at this stage is that provision has 
been made on the printed circuit board 
for the four switches shown on the cir¬ 
cuit diagram to be mounted in the form 
of a four way DIL switch. Use of this ap¬ 
proach will depend on your budget and 
the application you have in mind for the 
unit. 

Now let's take a look at the assembly 
of the printed circuit board. The PCB 
measures 68 x 74mm and is coded 
80mg9. All the components including 
the battery can be mounted on the PC 
board. Mounting the battery on the PCB 
is optional however, and the area pro¬ 
vided for this can be cut away if not re¬ 
quired. A cutting line is etched on the PC 
board for this purpose. 

Assembly of the circuit is a simple mat¬ 
ter. Start by placing the resistors and 
capacitors on the PCB, not forgetting to 
make sure that the polarised capacitors, 
four in all, are properly orientated. Next 
solder the wire links in place, and then 
the two transistors (or three if an active 
low enable is required). The 1C should 
not be soldered to the PC board for 
several reasons, the most important of 
which is the cost - approximately $7. 
The other reason is that the 1C is a CMOS 
type which can be damaged by static 
electricity. A socket should be used 
here. 

Before placing the chip in the socket 
check that all components have been 
placed properly according to the com¬ 
ponent overlay diagram. If there are no 
mistakes plug the 1C into the socket and 
place the battery into the holder. If you 
now enable the circuit as described 
earlier you will hear the tune "Home on 
the Range". "Greensleeves" is enabled 
by taking pin 9 high. 

The alarm tones are enabled by taking 
each of the select inputs (SEL1 and SEL2) 
high in turn, remembering that nothing 
can happen until the enable input (Ml) is 
also taken high. If both of the select in¬ 
puts are taken high at the same time you 
will hear the selected tune at eight times 
the normal speed, as mentioned earlier. 


At right is an 
actual size 
reproduction of 
the PC artwork. 
Board size is 68 
x 74mm. 




FUNCTION 

Ml 

MSL 

SEL1 

SEL2 

DISABLED 

0 

X 

X 

X 

MELODY 1 

1 

0 

0 

0 

MELODY 2 

1 

1 

0 

0 

ALARM 1 

1 

0 

1 

0 

ALARM 2 

1 

0 

0 

1 

TEST MODE 

1 

X 

1 

1 


1 = LOGICAL HIGH 
0 = LOGICAL LOW 
X = DONT CARE 

FIG. 2 


PARTS LIST 

1 Printed circuit board 68 x 74mm 
(80mg 9) 

1 7910 melody generator 1C 
1 miniature 8-ohm loudspeaker 
1 4 way DIL switch (see text) 

1 BC558 PNP transistor (see text) 

1 BC559 PNP transistor 
1 BC549 NPN transistor 

RESISTORS ('A or 'AW, 5% tolerance) 

1 x 560k, 5 x 120k, 2 x 10k, 1 x 4.7k 
1 x 50k vertical mounting miniature 
trimpot 


We estimate that the current cost 
of parts for this project is 
approximately 

$ 12.00 

This includes sales tax. 


We have set out the functions of the 
various select and control inputs in the 
form of a truth table (Fig. 2) which should 
help in selecting the desired mode of 
operation. 

If you are one of the many readers who 
built the desk-top version of the clock 
featured in the April 1980 issue then you 
can use the music module as the alarm. 
The transistor and two resistors shown 
as optional are not required. Simply add 
the alarm set buttons to the clock and 
wire the alarm output from the clock 
module to the hole provided for the col- 


CAPACITORS 

1 x 56pF ceramic NPO 

2 x lOOpF ceramic 

1 x .001 uF metallised polyester 
(greencap) 

1 x .015 greencap 

1 x 0.1 uF greencap 

2 x 4.7uF/10VW electrolytic (PC 
mounting) 

1 x 10uF/16VW tantalum electrolytic 
1 x 33uF/10VW electrolytic (PC 
mounting) 

MISCELLANEOUS 

Battery holder and battery to suit 
(1.5 V penlite cell), solder, hookup 
wire etc. 


lector lead of the optional transistor. The 
clock and the music module can be run 
from the same battery. 

Or how about a doorbell that plays 
"Greensleeves" for the front door and 
"Home on the Range" for the back door. 
And that still leaves those two alarm 
sounds! w 
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FM Wireless Microphone 


Here’s a great project which we’ve reprinted 
from Dick Smith’s “Fun Way Into Electronics, 
Volume 2”. With the exception of only minor 
adjustments to this first page, we’ve copied the 
book exactly in order to let you gauge the 
general format. 

Together with “Fun Way Into Electronics Volume 
1 ”, the book will serve as an ideal introduction to 
electronics for the beginner. It details 20 easy- 
to-build projects (the kits are all available from 
Dick Smith Electronics), and includes an 
intercom, a car burglar alarm, an audio amplifier, 
a touch switch, an LED level display and a 
universal timer. Also included are chapters on 
soldering, component identification and making 
printed circuit boards. 

Dick Smith’s “Fun Way Into Electronics Volume 
2” is available from all Dick Smith stores and from 
resellers. Price is $6.95 (Volume 1, $4.95). 
Now for the FM wireless microphone. . . . 



kZ/ SMITH’S 

IJFUN WWMl 

INTO ELECTRONICS 


A universal timer 
kuw? it for perfw. f 
a every time! 


Educational 
i & Safe 


A wireless microphone 
build lb>* simpie transmute 
and receive st on any FM 
radio It's simple’ 


written by 
DICK SMITH 


You will need 
these components 

Resistors: 

R1 22k ohms 
R2 47k ohms 
R3 10k ohms 
R4 100 ohms 

Capacitors: 

Cl 2.2uF 10 volt electrolytic 

C2 470pF ceramic 

C3 470pF ceramic 

C4 3.3pF ceramic 

CT1 6 to 20pF trimmer capacitor 

Semiconductors: 

TR1 DS548 or similar NPN transistor 

Miscellaneous: 

Electret microphone insert 
Battery snap, solder, hook-up wire, a 
few cm of tinned copper or hook-up 
wire for the antenna (see text) 

You will also require a 9 volt transistor 
battery (not normally supplied with a 
kit) or some other 9 volt DC power 
supply. 

A suitable mounting board or printed 
circuit board of correct design 
(DSFW2 K-2631 Wireless Microphone 
kit contains the correct PCB.) 


Ever wondered how concert performers move around the stage 
without a microphone lead? Simple: they use a microphone with a 
tiny transmitter built in! Here’s one you can build in an hour or so — 
all you need to receive it is a standard 88-108MHz FM band 
receiver. 

And you can make a tiny version to use as an electronic “bug”: 
James Bond, move over! 
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putting it together 


(1) If you have purchased a kit (Dick 
Smith Cat. K-2631 or similar), 
check off the components 
against the above list to make 
sure they are all there and are 
the correct types and values. 

(2) If you have not purchased a kit 
you will need to obtain the 
components listed and either 
make a printed circuit board 
using the component position 
drawing as a guide, or use a 
perforated or tracked board. 

(3) Mount the components as 
shown in the component 
position drawing. Place and 
solder the resistors and 
capacitors first. Note in 
particular how the resistors are 
mounted to save space. Take 
extra care to ensure that Cl is 
the right polarity. The negative 
side goes to one side of the 
microphone insert. 

Check that all components are 
neatly placed and properly 
'dressed' before soldering them 
in. 

(4) Solder the trimmer capacitor, 

CT1, in place. You shouldn't 
make any mistakes here, as it has 
to be forced in to get it in the 
wrong way! 

(5) Now connect and solder the 
electret microphone insert with 
the red lead to the positive 
track, the white lead to the 
negative side of Cl and the 
shield to the negative track. 

Solder in the wire link that 
connects the centre of the coil 
to the positive track. 

(6) Solder in TR1 the DS548 NPN 
transistor, noting that it is the 
right number first and that you 
place it so that the collector goes 
to the coil etched onto the PCB. 
Use a heatsink clip when you 
solder to prevent damage to the 
transistor from overheating. 

(7) Solder in a short length of wire 
for the antenna to the position 
shown on the PCB. This can be 
virtually any wire, a short length 
of insulated hook-up wire is ideal 
(say about 20cm or so). Or you 
can make it a similar length of 
stiff tinned copper wire, so that 
the antenna remains rigid. (Make 
sure the wire cannot short circuit 
onto any other components or 
tracks on the PCB). 

(8) Connect and solder the battery 
snap with the red (positive) lead 
going to the pad marked '+' and 


ON/OFF SWITCH 


k ELECTRET CONDENSER 
MICROPHONE 
INSERT 


ANTENNA, 


► PRINTED CIRCUIT PATTERN FORMS LI 

Figure 2 



Figure 3 


(9) 


( 10 ) 


the black (negative) lead going 
to the pad marked \ If you 
want to add a power switch 
and/or socket for external power, 
these can be added now too: 
follow the diagrams for correct 
connections. 

Before you connect the battery 
check again that all of the 
components are in the right 
place, are correctly oriented and 
soldered in properly. Clip off all 
excess leads carefully. 

Connect the battery and switch 
the transmitter on. If you tune a 
nearby FM receiver over its 
band, you should hear it go very 
quiet in one (and possibly more) 
tuning positions. Talk into the 


microphone and you should hear 
yourself coming from the 
receiver. If not, try re-tuning the 
receiver, and/or adjusting the 
trimming capacitor, CT1, until 
you hear yourself. 

See 'What to do next' for more tuning 
details and other ideas to try. 
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how it works 


If you don't know how radio waves are 
generated and transmitted, it would 
be a good idea to read the section 
'Understanding radio' in the back of 
this book - otherwise you might find 
this description fairly heavy going! 

As we explain in that section, a radio 
wave is generated by a radio 
frequency oscillator, and radiated by 
an aerial or antenna. This radio wave - 
or continuous wave - cannot convey 
any message or intelligence of itself: it 
must be interrupted to form a code of 
some description (e.g. Morse code); or 
some form of detectable signal must 
be impressed on the continuous wave. 
We do this by a process called 
'modulation'. 

There are two basic types of 
modulation: amplitude modulation, 
where the level of the continuous 
wave is varied in accordance with an 
audio signal; and frequency 
modulation, where the amplitude 
remains constant, but the frequency is 
'wobbled' over a small range in 
accordance with an audio signal. 


It is the latter we use in the wireless 
microphone: in many ways, a 
frequency modulated wave is one of 
the easiest to produce, but is slightly 
more difficult to receive than an 
amplitude modulated wave. 

The transistor TR1 with its associated 
components R3, C4 and the 'tuned 
circuit consisting of CT1 and LI, act 
as a radio frequency oscillator with a 
frequency of approximately 100MHz. 
This frequency is variable over a small 
range by the trimmer capacitor, CT1. 
Any variation in the oscillator due to 
component tolerances, etc, can be 
accounted for, and the frequency of 
the transmitter brought back into the 
range of 88 - 108MHz, the range of 
FM receivers. 

With no sound input to the 
microphone, the oscillator just keeps 
on producing an alternating voltage 
across the tuned circuit (while ever 
power is applied). A small amount of 
energy escapes from the tuned circuit 
- and is radiated as a continuous 
wave. If we 'tap' into the coil with an 
aerial of some sort, significantly more 


signal is radiated. 

If we wished, we could use the circuit 
in this basic form with a Morse key to 
produce a 100MHz continuous wave 
Morse code transmitter. 

But we want to transmit voice! To do 
this we use a microphone, which 
produces a small voltage when it 
receives sound waves. This voltage, 
which is varying with the sound input, 
is applied to the base of TR1 via Cl. 
While the voltage is small, it is enough 
to upset the balance of the circuit 
created by C2, C3, R1 and R2 - and 
cause the frequency of the oscillator 
to vary. The frequency variations occur 
as the voltage varies: and obviously if 
the voltage is varying in sympathy with 
the sound input to the microphone, 
the frequency variation of the 
oscillator must contain the original 
sound patterns. 

So the frequency variations produced 
by the oscillator are a reproduction of 
the sound received - in other words, 
the frequency is being 'modulated' by 
the input voltage. Hence the name: 
frequency modulation. 



what to do next 

The first step, even before putting the 
Wireless Microphone into a box, is to 
adjust the frequency of the transmitter 
so that it falls into the range of 88 to 
108MHz - the band covered by a 
standard FM broadcast receiver. 

With the numbers of stations on the 
FM band growing all the time, you 
might have to search for a clear spot 
on the dial first, and tune the 
transmitter to that. Otherwise you 
might end up transmitting on the 
same frequency as a 50,000 watt FM 
station - and we know which 
transmitter would win that little battle! 

As you are probably aware, the 
transmitter's frequency is controlled 
by a 'tuned circuit', which consists of a 
coil and a capacitor. Varying either of 
these components varies the 'resonant 
frequency 7 of the tuned circuit, and 
thus the transmitter's frequency. 
Because the coil in this project is 
actually an etched track on the 
printed circuit board (and therefore a 
little difficult to change!), we have 
included a variable capacitor to adjust 
the frequency. 

Tune your FM receiver to a relatively 
free spot on the dial, and turn on the 
wireless microphone transmitter. 

Slowly adjust the variable capacitor 
over its entire range, and you should 
hear the receiver go quiet at one 
point. You might also hear a 


'wooshing' sound as you tune onto 
this point. Or, if your microphone is 
too close to the receiver's speaker, 
you might get acoustic feedback 
between the two, resulting in a howl 
or squeal from the speaker. 

Once the transmitter is tuned in, you 
might like to mark the frequency (as 
read from the receiver dial) in the 
space provided on the front panel. 

This is so you don't have to go through 
the tuning procedure again: any FM 
receiver set to that frequency should 
operate in the same way. 

Fitting it into a box 

The PCB slots in sideways into the 
'baby' Zippy box, with enough room 
left over for the battery, switch and 
microphone. This makes the whole 
transmitter fairly small. 


There is nothing to stop you 
lengthening the wires from the 
microphone insert to the PCB, if you 
want to use the microphone external 
to the box. However, make sure you 
use shielded wire, as shown in the 
layout diagram, for the audio 
connections to the microphone. 

The 'antenna' 

A short length of wire attached to the 
coil will radiate enough signal for close 
range operation, but for longer ranges, 
the antenna can be made more 
efficient. An antenna is simply a 
device designed to 'lose' energy (in 
the form of radio waves). A good 
antenna simply loses more energy! 

While you can use a random length of 
wire (even a piece of tinned copper 
wire a few centimetres long will do), 
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what to do next. . . continued 


the transmitter will perform better 
with a longer antenna. It will perform 
even better if you add a second piece 
of wire to the pcb to form what is 
known as a 'dipole' antenna. This 
second piece of wire is soldered to 
the pcb in the hole provided 
diagonally opposite to the aerial 
connection shown on the pcb 
component overlay. 

You will get maximum radiation if both 
lengths of wire are approximately 
75cm long; however, this can be a bit 
unweildy! You can compromise on 
length without too great a loss of 
signal by simply making both halves of 
the dipole a convenient (but identical) 
length. 

Making a miniature 'bug' 

This circuit can easily be modified to 
operate from a lower voltage, making 
it suitable for use with silver oxide or 
other very small batteries. Thus the 
whole transmitter can be made very 
small and inconspicuous - an ideal 
'bug'! 

All that is needed for low voltage 
operation (say around three volts or 
so) is to replace R1 by a wire link, and 
change R2 to 10k. This allows the 
transistor and microphone to operate 
more efficiently with the lower supply 
voltage. 

Connections to these small batteries is 


a bit of a problem (as discussed in 
project one). You might be able to 
make a simple battery holder as we 
did for the electronic jewellery, or 
come up with another idea for a 
suitable battery holder. As we 
mentioned in project one, these 
batteries do not like being heated: so 
don't try to solder to them. They might 
explode! 



what if I don’t have the right transistor?. . . 


Here's an interesting question you will 
almost certainly want answered at 
some time during your electronics 
experiments: 

'What do you do when a circuit calls 
for an NPN transistor, and all you have 
is a PNP type?' 

In many cases, there is a very simple 
solution. In others, however, it is a 
case of 'tough luck!' Let's take a 
specific example: 

Suppose you wanted to build the FM 
transmitter as described over the last 
few pages, and you had all the 
components excepting the DS548 
transistor. On looking through your 
'junk box', however, you find you've 
a DS558 transistor: the PNP 
equivalent of a DS548. Here's what 
you do: 

Put in the DS558 in exactly the same 
position as the DS548. Then, reverse 
the connections to the battery and all 
polarised components in the circuit. 

In the case of the FM microphone, 
this would mean reversing only Cl, 
the 2.2uF capacitor, and the 
condenser microphone insert (the red 


lead is swapped with the shield, while 
the white lead is left where it is). 

The FM microphone is a particularly 
easy case: but if there were such 
things as diodes or other polarised 
components (don't forget tantalum 
capacitors are polarised), all would 
have to be reversed. 


So remember: If the circuit only 
contains transistors, they can normally 
be replaced with opposite polarity 
types if you also reverse all other 
polarised components. 

If the circuit contains integrated 
circuits as well, you cannot normally 
make substitutions. 


If there were other transistors in the 
circuit, obviously all of them would 
have to be replaced with the opposite 
types: you can't replace one and not 
the others! 

What if the circuit contains integrated 
circuits, or a mixture of integrated 
circuits and transistors? 

You're probably out of luck! Unless 
you know the particular characteristics 
of an 1C and know exactly what, and 
how it works in the circuit, you cannot 
change their connections around and 
expect them to work. In all 
probability, you'll blow the integrated 
circuit up if you change its 
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The Serviceman 


'□1C 


Battery powered equipment is fine — except that ... 


Some people can be extraordinarily fortunate, in that problems 
which could be quite costly turn out to be just the reverse. Take the 
case of a young lady who found herself three-times lucky — with a 
portable radio, cassette recorder and a solid-state black and white 
TV receiver. 


The young lady in question is actually a 
relative of mine and I knew that she was 
negotiating to buy a unit and set up 
home for herself. As part of the deal she 
inherited a fair amount of furniture from 
the previous owners, plus a black and 
white television set. 

I became more directly involved when 
she rang to ask whether I would look 
over her portable radio, which had been 
unused for several years. She said: 

'The batteries are flat and I can't get 
them out!" 

One didn't need to be a genius to 
guess why: The batteries would almost 
certainly have leaked during the period 
of idleness and "gooed" themselves in! 
How much additional damage they had 
done remained to be seen. 

"And please, could you have a look at 
the TV set? It has sound but no picture. 
The people said that there couldn't be 
much wrong with it!" 

How many times have I heard that one? 
The average person just wouldn't know. 
Anyhow, realising that it was a "family' 
job, I suggested she bring them around 
at the first opportunity and I would look 
them over in the shop. When she 
ultimately arrived, I noted a third item, a 
Sharp portable cassette recorder: "It 
works but it probably needs a 
checkover!" What could I say? 

A couple of evenings later, with 
nothing much on TV worth watching, I 
tackled the portable radio. 

Sliding open the battery cover revealed 
exactly what I had expected: three C- 
tvpe torch cells, with one of them 
thoroughly corroded and the other two 
just starting to ooze. To get at them, I 
had to remove the back altogether and 
prize them out. With them came what 
was left of the battery instructions, the 
lift-out tape and sundry bits of card¬ 
board, etc. The half-tubular battery sup¬ 
port was intact but the positive contact 
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assembly was covered completely with a 
solid coating of incredibly hard 
corrosion. 

No amount of scraping in situ even 
looked like uncovering bare metal. It 
clearly had to be removed and replaced. 
But the screws which held it in position 
were rusted solid and there was every 
chance that they would break off and 
leave me with no way of mounting a 
replacement contact. So I sprayed them 
with WD-40 and turned my attention to 
the rest of the works. 

Very fortunately for my young relative, 
the corrosion had started to creep but 
hadn't penetrated too far and a bit of 
treatment with WD-40, a brush and a rag 
managed to clean most of it up. 

And then, to my great relief, the screws 
holding the corroded battery contact 
yielded before they broke and I was able 
to get it free. I made up another one 
from scrap brass sheet, put it in place, in¬ 
stalled new batteries and we were in 
business. The portable behaved as 
normal. 

But this I must say: If the young owner 
had left the set lying around for only a 
few more months, the story might well 



"Now you pick the best picture , Ma'am, 
and I'll stop it on that one!" 
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have been quite different. If the goo had 
got into the coils and on to the speaker 
cone, a certain dual-wave National por¬ 
table receiver would have been suitable 
only for the scrap heap! 

As it was: it needed only a half-hour's 
work and a small piece of springy brass 
to put it back in service. 

The Sharp cassette player turned out to 
be well on its way towards a similar fate. 
It had not been used much recently, and 
then only with an external 6V mains 
power pack. Why buy batteries if you 
don't have to? 

In fact, the batteries were still in there, 
dead flat and starting to ooze. More to 
the point, some of the ooze had reached 
the positive contact lug and it had literal¬ 
ly reduced it to an outcrop of "rust". 

MORE “MICROSURGERY” 

Once again, I had to embark on a course 
of mechanical microsurgery, fishing out 
the tiny holding screws and fashioning a 
replacement contact from scrap brass. 
Everything else worked okay, especially 
after I had cleaned the heads with a head 
cleaner cassette. 

But I resolved to advise her not to fit 
batteries to the recorder unless she 
knew she was going to need them. The 
chances are that they, too, would be 
forgotten! 

Why do I dwell on this elementary pro¬ 
blem? Mainly as a reminder to all who 
read this, that batteries must be remov¬ 
ed from equipment during long periods 
of disuse. I know well that batteries are 
supposed to be "leak-proof' but don't 
kid yourself. Leaving them in is like play¬ 
ing Russian roulette: one in six is likely to 
go off! 

Nor is the problem confined to 
members of the public. Servicemen, 
technicians, radio amateurs and so on 
are using more and more instruments 
powered from internal batteries. The 
ones you are using all the time are not 
the worry. The ones that catch you are 
those that sit on a shelf forgotten for 
months on end. 

I know; I've been caught too! 

Well, now for the TV set with "nothing 
much wrong". 

One glance was sufficient to indicate 






























that it was a 23-inch transistorised 
AWA/Thorn model of fairly recent vin¬ 
tage. If it had "blown" something in the 
line output, or EHT system, or video 
system (any or all), or if the tube had had 
the claw, the set might turn out to be not 
much of a bargain. As I have remarked 
before, a monochrome TV set can cost 
more to fix than it is worth in the 
marketplace. 

Anyway, I whipped off the back, to be 
confronted by a copy of the circuit taped 
inside. On it, someone had marked a 
couple of alternative types of line output 
transistor. Fairly obviously, this wasn't 
the first time the set had broken down. 

Anyway, I switched it on and was 
greeted by clear sound, even before any 
kind of antenna was attached. Pretty ob¬ 
viously, the tuner and IF systems were 
operating normally, with gain to spare. 

And I could see the picture tube heater 
glowing, which was another good sign. 

What about the EHT? I had an im¬ 
mediate and partial answer because, in 
reaching around the front of the set, I felt 
the hairs on my arm bristle perceptibly. 
But I needed to be reassured. 

Switching off, I unplugged the ultor 
lead and then switched on again. I could 
hear a faint corona and, when an earth¬ 
ed screwdriver was brought near the 
ultor cap, a healthy sizzling arc leapt bet¬ 
ween them. 

Lucky for the owner, that was okay too! 
With the EHT lead restored, I reached 
for the CRO and touched the lead on to 
the picture tube cathode. No doubt 
there, either: a solid video signal was 
present, which varied as I manipulated 
the preset contrast pot. That left the 
brightness circuit as the most likely 
culprit. 

Here I had to spend a bit of time study¬ 
ing the circuit, which would have been 
rather difficult but for my grandfather 
style reading glass, which lives at the 
back of the bench. Thank goodness, the 
printing on the swing-out circuit board 
was of a much higher standard and I was 
able to locate the appropriate points and 
resistors. 

SIMPLE FAULT 

There was a positive voltage on the 
cathode but none on the grids, in¬ 
dicating clearly that the beam current 
was well and truly cut off. Tracing back, I 
came to a 390k which should have had 
470V on one end (according to the cir¬ 
cuit) and 720V on the other - the full 
boost supply. It had the 720V okay but 
not the 470V. Either the resistor was 
open or the bias circuit was shorted to 
ground. 

Guessing at the former, I spotted a 
replacement resistor across the solder 
points and up came the picture. It was 
but a few minutes work to swing back 
the board and effect a proper replace¬ 
ment - and the job was done. 
Everything about the set seemed fine: a 
few minutes work and a 5c resistor. My 
young relative had been twice lucky! 


SALE! Prime material 
Now is the time to buy! 


CAPACITORS 

CP 1 ELECTROLYTIC PACK - Axial Leads 0.47 to 
2200uF; 16 to 63V DCW; Min 25 Values; Min 
10 Capacitors over IOOOuF; TOTAL 30 
Capacitors 0 00 

CP-2 ELECTROLYTIC PACK - PC Leads 0.47 to 
IOOOuF: 16 to 63V DCW; Min 20 Values; 

TOTAL 50 Capacitors $ 6.00 

CP 3 POLYESTER PACK - Greencaps; 0.001 to 
0.47uF 100 to 250V DCW; Min 20 Values; 

TOTAL 50 Capacitors $ 5.00 

CP 4 POLYSTYRENE PACK - 150 to 4700pF; 125V 

DCW; Min 10 Values; TOTAL 30 Capacitors $ 5.00 
CP 5 CERAMIC PACK 2.2pF to 0.1 uF; 50V DCW; Min 

30 Values; TOTAL 75 Capacitors $ 5.00 

CP-6 CAPACITOR PACK - All above Packs CP-1 to 

CP-5; TOTAL 235 Capacitors $29.00 

CP 7 COMPUTER GRADE CAPACITOR - 100,000uF 

16 VDCW $10.00 


TRIM POTS 

- Vertical Mounting 

- 10mm & 18mm Size 
Pack TP 1 - 20 Values 

25 Pieces Small; 25 Pieces Large; TOTAL 50 
Pieces $ 7.50 


RESISTORS carbon film y« watt 

RP 1 RESISTOR PACK - Complete El 2 Range; 5 
Pieces each 10 ohm to 10M ohm; TOTAL 365 
Pieces $ 7.00 

RP-2 RESISTOR PACK - Asstd Resistors; Min 65 
Values 10 ohm to 10M ohm; TOTAL 1000 
Pieces $14.00 


INTEGRATED CIRCUITS 

IP-1 GATE PACK - 7400, 7402. 7421 etc; TOTAL 

30 Pieces $ 5.00 

IP 2 INVERTER BUFFER PACK - 7405, 7416, 7417 

etc; TOTAL 20 Pieces $ 6.00 

IP-3 COUNTER DECODER PACK - 7446. 7490. 

7492. 74154 etc; TOTAL 20 Pieces $ 6.00 

IP-4 SHIFT REGISTER PACK - 7495. 7496, 74165 

etc; TOTAL 10 Pieces $ 6.00 

IP 5 FLIP FLOP LATCH PACK - 7472. 7475. 

74107, 74109 etc; TOTAL 20 Pieces $ 6.00 

IP 6 CMOS PACK - 4011, 4049. 4050 etc; TOTAL 

20 Pieces $ 6.00 

IP-7 LINEAR PACK - 555, 741. 747. LM3909 etc; 

TOTAL 15 Pieces $ 7.50 

IP-8 REGULATOR PACK - Includes 309K; 7800 

Series etc; TOTAL 10 Pieces $ 7.50 

IP-9 1C PACK - All above Packs. IP-1 to IP-8; 

TOTAL 145 Pieces $45.00 

IP 10 LM309K PACK; TOTAL 10 Pieces $ 9.00 


I. C. SOCKET 

SP-1 Duel In-Line Soldertail Asstd 8.14, 16, 18. 24 & 

40 Pin; TOTAL 25 Pieces $ 5.00 

SP-2 M0LEX 1C Socket Pins; TOTAL 100 in Pack $ 1.30 

AP-1 ASSTD PLUGS & SOCKETS - 2 each RCA 
Plugs; 5P Din Plug (180°); 5P Din Socket & 1 
4P Amp Jack $ 2.50 


PACK & POST $ 1 Please allow More For Heavier Items 

oZ^inear Electronics pobox 254, 

MAIL ORDER ELECTRONIC COMPONENTS PUNCHBOWL, 2196. 


Sensitized 
Copper Board 
Riston 3000 Coated 


(Fibreglass Basel 


36 x 24 
24 x 18 
18x12 
12x12 


Single 
$45.00 
$22.50 
$12.50 
$ 8.00 


OTHER SIZES ON APPLICATION 


Double 

$57.00 

$30.00 

$16.00 

$10.75 


Developer 

Concentrate (1 = 4) 


$4.25 litre 
$9.50 litre 


All plus 15% ST & Freight if applicable 


3M 


ETI 4000/1 


SC0TCHCAL PRODUCTS 
FULL RANGE 
TRADE RATES 


Complete; 

Cabinets: (Walnut Veneer) 
Crossover; (Complete) 
Speakers: (Philips Set of 8) 


$625.00 pair 
$198.00 pair 
$130.00 pair 
$295.00 


K!i!i 


101 Burgundy St, 
Heidelberg 3084 
(03) 458 2976 
Telex AA 37678 


and at MELTON (03) 743 1011 

ELECTRONIC COMPONENTS & ACCESSORIES 


RAY CROSS 
ELECTRONICS 
SUPERMARKET 


GOLD FEVER 

Stake your claim 
with a 

DICK SMITH 
METAL DETECTOR 

Not a toy - WAS $125 

A discriminating unit SAVE $26 
Cat X1065 NOW ONLY $99 

Made in USA by the world's largest 
metal detector company. 

Other professional models 

• D TEX Coin King $395. Cat. 1073 

# D TEX Scanner $480. Cat. 1075 
e DS Hobbyist - components. 

Dimensional Fidelity 

rce 

Ray Cross Electronics 
Stereo Hi-Fi Centre 


151 BORONIA ROAD, 
BORONIA 3155 VIC. 
Phone (03) 762 2422 
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The Philips Super-M Hi-Fi 
_ pick-up cartridges give you 
brilliant high-fidelity reproduction 


GP 401 II 

It’s a tiny magnet of high- 
energy Super-M magnet steel 
that gives this cartridge high 
sensitivity and an excellent 
smooth response right from 
20 to 20,000 Hz. Ideal for 
high quality automatic 
turntables where you can 
safely use an elliptical stylus. 

$59.52* Code 251 17034 


GP 422 II 

The stereo plus 
discrete 4-channel 
cartridge that will 
delight the enthusiast. 
Features a shaftless 
stylus, excellent 
trackability, and a 
frequency spectrum 
well in excess of 
50kHz. Just about the 
best that money can buy. 

$137.94* 

Code 251 17032 


GP 412 II 

A masterpiece of 
engineering that brings out 
the best in any music. The 
titanium stylus shaft 
contributes to super low 
playing weights (0.75 — 
1-5g), giving extra long life 
to your records. 

$118.88* Code 251 17031 


Other Popular Philips Service Products 



Stereo Headphones 
N6309/02 

Soft Cushioned, light 
and comfortable, these 
phones give beautiful 
clarity right through a 
wide range. 

$45.11* 

Code 242 47018 



Stereo Headphones 

Big 3” speakers produce 
a big sound, with slider 
volume controls and 
adjustable headband. 
Great value at just 
$17.17* 

Code 242 47008 



Stereo Headphones 
N6306/02 

Equipped with two 
volume controls for 
adjustment of the spatial 
sound, giving great 
separation. $13.95* 

Code 242 47014 



—0° Freeze Type 
815/FRS 
Pressure Pack 

Makes it quick and 
easy to locate 
faults and check 
settings in, thermal 
components. 
$3.88* 

Code 389 50088 



V.C.R. Cleaning 
Cassette 

Removes deposits 
around video 
heads and tape 
guides. Use every 
30 hours for 
maximum results. 
$19.20* 

Code 395 90102 



Disco Combi Set 

Uses a special 
fluid to gently 
clean the grooves. 
Stylus brush 
included. $3.89* 
Code 395 90157 



Degreaser/Cleaner 
type 815/DCS 
Pressure Pack 

: Ensures reliability 
I of switches in all 
types of electrical 
equipment. $4.89* 
Code 390 87003 


Hecommended retail price 


All Philips audio and video service products are available through your nearest Philips Service Centre. _,_ 

TeieDhcwe 4 (02)~922°m38Telephone (02) 73 0231. The Philips Building. 15 Blue Street, North Sydney. 2060 
i e toph°ne (02) 922 0181 NEWCASTLE. 190 Parry Street, Newcastle West, 2302. Telephone: (049) 61 1631 CANBERRA- 86 Wentworth 

HOBART ^2AP?« n r'r« ° n h ° ( ? 62) 95 LB0URNE: Cnr. Miles & Dodds Street, South Melbourne, 3205 Tetephone (03^699 2711 

?°epho^e ro^B^ T^sCiLl^p; ™t, Te e «*°" e : <002) 28 0121 BRISBANE: 55 Forbes Street, West End, S. 4tD1 
ieie p none_ (U7) 44 8121. TOWNSVILLE. 38 Punari Street, Currajong, 4812. Telephone: (077) 79 7422 ADELAIDE* 81-97 Flinders Rtreot 
Adela.de, 5000. Telephone (08) 223 2999. PERTH: 875 Wellington Street, West Perth, 6005. Telephone: (09) 321 5131 ' 


PHILIPS 


Service 



AHEARN PS3 
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But one thing did intrigue me: the 
resistor which had been the cause of the 
trouble was a tiny component that I took 
to be a quarter-watt type — not too far 
above the wattage load and with a 
nominal 250V across it. Maybe the 
manufacturer knows more about 
resistors than I do but I would have ex¬ 
pected it to break down - and break 
down it did! 

I can assure you that the one I 
substituted for it was a much more 
substantial component. 

And there the story might have ended 
(leastwise the episode) had I not left the 
set running while I did a bit of cleaning 
up around the workbench. 

Suddenly I noticed the set flip a frame, 
then another and another. Puzzled, I 
readjusted the vertical hold and went on 
cleaning up. A minute or so later, the 
picture started to roll continuously, and 
then to tear horizontally. I realised that 
something was definitely wrong, 
especially when my efforts with the hold 
controls on the rear of the set suggested 
a complete lack of sync pulse. Then sud¬ 
denly, everything was back to normal. 

Please: not an intermittent! 



An otherwise modern monochrome TV 
set could easily have been scrapped 
because of one small, overloaded 
resistor. 

With a sigh of resignation, I took the 
back off the set and, with a mirror pro¬ 
pped so that I could watch the screen, I 
started tapping around the large vertical¬ 
ly mounted PC board. Yes, it did seem to 
be vaguely tap-sensitive but not enough 
to give me any kind of a lead. 

As I looked at the amount ot circuitry 
involved in the video, sync separator and 
oscillator circuits, and the way it was 
spread around the board, I felt not the 
slightest urge to start chasing an intermit¬ 
tent in that lot! Anyway, the picture had 
reverted to normal. 

A few minutes later, the set played up 
again but, this time, instead of rolling or 


tearing, the picture outlines became all 
fuzzy, as if the line oscillator itself was in¬ 
termittent; as if the flywheel circuit was 
not working properly, allowing the line 
oscillator to trigger on noise affected 
sync pulses. 

And then the penny (sorry, cent) 
dropped! 

I leaned down to put my ear very close 
to the EHT cage and, in the act, heard 
two suspicious sounds: a very faint arc¬ 
ing noise from the cage and a very faint 
rustle from the loudspeaker. It strongly 
suggested a partial breakdown in tne 
EHT circuitry, producing both video and 
audio interference. 

Swinging the PC board out, I removed 
the fibreboard cover from the EHT com¬ 
ponents and tried the receiver again, 
with the workshop lights off. And there, 
in the darkness, I could see a tell-tale 
glow illuminating one end of the EHT 
rectifier stick. 

I tried to ease it out of its shrouded 
connector, but there was no way that it 
was going to pull free in one piece. So I 
pulled it out anyway, complete with 
charcoal dust. Tnen, with pliers and 
tweezers, I had to fish out the remains of 
the metal cap and the remains of the spr¬ 
ing connector. That meant yet another 
exercise in mechanical microsurgery to 
fashion a replacement clip for tne one 
that had been spark eroded away. 

That done, I plugged in a replacement 
rectifier stick - fortunately not an expen¬ 
sive item - and everything returned to 
normal. 

How come? 

There never was anything wrong with 
the sync or oscillator circuits. What ap¬ 
parently happens, in a case like this, is 
that the arcing occurs at line frequency, 
doubtless on each input voltage peak. In 
so doing, it creates an interference pulse 
which affects the triggering of the line 
oscillator. But, because it is an arcing ef¬ 
fect, its timing is random, and so is its ef¬ 
fect on the line oscillator; hence the line- 
by-line shimmer. 

That much is fairly easy to understand. 
What is not so obvious is how it can 
cause rolling and tearing, at times, 
without an obvious shimmer. Perhaps it 
drifts through a timing coincidence 
which happens to cancel the proper sync 
pulse or disable the sync separator. All I 
know is that replacing the rectifier fixed 
the entire problem and that the set has 
been working fine ever since. 

Lucky girl . . . three times lucky girl! 


If you have a factual and interesting 
story to tell about electronic 
servicing, write it in your own words 
and send it to "The Serviceman", c/- 
"Electronics Australia", Box 163, 
Beaconsfield 2014. If the 
Serviceman uses it in his column, we 
will pay an appropriate fee. 


printed circuits 

• Accurately machine printed etched 

• Phenolic & fibreglass-gold tin plated 

• EA R & H ET Philips Mullard available 

• Specials to your drawing 

• POSTAGE small 80c large $1.10 
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2.50 

566A 

2.50 

80HLA5 

2.50 

322 

2.80 

80GPS3 

2.80 

80TV8 

3.30 

80S1 

2.50 

496 

5.00 

566B 

3.00 

ET560 

2.80 

496G 

6.50 

80F3 

2.80 

ET151 

2.50 

80CM3A 

3.20 

ET152 

2.80 

79DI0 

2.80 

561 

2.80 

726 

8.00 

79TI11 

2.80 

80GA3B 

3.20 

80CM3B 

2.80 

ET262 

2.50 

79SB10 

2.80 

455 

3.00 

ET150 

2.80 

ET452 

4.50 

80GA3A 

5.00 

79PG9 

3.00 

80SA3 

4.50 

ET474 

2.80 

ET573 

2.80 

79EB12 

2.80 

ET321 

3.50 

79QM9 

3.00 

ET270 

2.80 

79FE11 

2.80 

79RR8 

4.20 

ET261 

2.50 

79PC12 

2.50 

79BT9 

2.60 

ETi46 

2.50 

ET263 

2.50 

79AC9 

3.50 

79MD9 

2.80 

ET260 

2.50 

ET576 

4.20 

ET577 

2.80 

79PS11 

2.50 

ET730 

3.50 

79PS10 

2.80 

ET606 

3.00 

ET252 

3.00 

79SF10 

2.50 

ET473 

3.50 

79WF8 

3.20 

79TT7 

2.60 

79Rt8 

2.80 

79PS6 

2.80 

79SF9 

2.60 

79AI9abc 

4.20 

ET451 

2.50 

ET574 

2.80 

79W9 

2.80 

6800 

8.50 

ET814 

2.80 

ET731 

3.00 

79UPS6 

2.50 

79SR8 

2.80 

ET575 

2.50 

ET144 

3.50 

79UT8 

3.00 

ET725 

3.50 

79R05 

3.00 

79FR6 

3.50 

79TRF5 

2.50 

77EQ2A 

3.50 

ET472 

3.00 

79M8 

2.80 

ET320 

2.50 

79CI7 

4.80 

ET148 

2.50 

ET595 

2.80 

79SA5 

8.00 

ET724 

2.50 

491 

4.50 

ET254 

2.50 

79KB7 

2.80 

79PS3 

2.60 

79EQ2C 

2.50 

ET651 

4.50 

79P1B 

2.80 

ET249 

2.80 

ET471 

5.50 

79C1A 

3.00 

ET253 

4.20 

79EQ2B 

4.00 

142B 

4.00 

559 

3.80 

ET594 

2.50 

79S1 

4.50 

78Se3 

4.00 

ET470 

3.20 

79IT2 

5.00 

79P1A 

2.80 

79A3 

3.00 

78S12A 

5.50 

558 

2.50 

721 

3.00 

78N10 

2.60 

142A 

8.00 

79PB2 

3.20 

78DT10C 2.50 

79W3 

2.60 

78C1B 

2.80 

ET813 

3.50 

78SB12 

3.00 

557 

3.00 

ET812 

2.80 

781 Ml 2 

3.00 

79UP1 

5.00 

ET556 

6.00 

78C11 

3.10 

79CI1 

2.60 

78BBD9 

3.50 

78DT10B 2.80 

78S12B 

2.50 

650B 

2.60 

ET143 

2.80 

78UP10 

7.00 

718 

2.60 

ET593 

3.20 

78DT10D 2.50 

590B 

8.00 

78DB11 

2.80 

78DT10A 6.50 

78E09 

2.50 

555 

4.00 

ET141 

4.20 

ET391A 

2.50 

650A 

4.00 

ET490 

2.80 

ET591C 

2.50 

553 

3.00 

78UP9 

6.00 

78UT9 

16.00 

590A 

8.00 

650C 

2.60 

78UM8 

2.60 

ET605 

7.00 

138 

3.80 

ET638A 

4.00 

ET551 

3.00 

811 

3.30 

ET591 

4.00 

ET550 

2.80 

78MC10 

4.00 

78TSC7 

2.50 

78MX9 

3.30 

ET391B 

2.50 


ALL SILICON 30/60w PA PORT AMP 

I 6V2'W x 8V2'D x 3V4'H 12 - 16V, two inputs 5 & 
lOOmV. 125, 250, 500 ohm output only. No. 763A 
| $70 ea. 240V operation $33 extra. Freight collect. 

COILS and IFs All $2.50 ea plus post 60c 
3/.-W x V<"D x 2*H 


MAIL cheque or money order 
(add postage) direct to — 

PCS radio pty ltd 

651 FOREST RD BEXLEY 
NSW 2207 587 3491 


ELECTRONICS Australia, December, 1980 


75 















CIRCUIT Si DESIGN IDEAS 

We invite readers to submit circuit ideas and solutions to design problems. Explain briefly but thoroughly the circuit’s 
operating principle and purpose. Sources of material must be acknowledged and will be paid for if used. As these 
items have not necessarily been tested in our laboratory, responsibility cannot be accepted. 

Conducted by Ian Pogson 


Modification gives pulsed output for Utility Timer 



This simple circuit modification pro¬ 
vides a pulsating output for the timer as 
described in August, 1978. The con¬ 
tinuous sound from the original design 
sounded too plain to me so I decided to 
try to improve this, together with adding 
a LED across the output. The only extra 
components are a resistor and a LED. 


Pins 8 and 9 of the 4011(d) are 
separated and pin 9 is left connected as 
in the original circuit. Pin 8 is connected 
back to pin 3 of the 555. When the 
selected output from the 4020 is high, 
the 4011(d) is switched on and off by tne 
pulse from the 555 and thus a pulsating 
sound is heard from the buzzer. As a 


visual indicator, a LED and a 470 ohm 
resistor are added in parallel with the 
buzzer. This has no adverse effect on the 
circuit and only draws a very small 
amount of current. 

(By Mr K. Hamilton, 2 Judges Court, 
Reservoir, Victoria 3073.) 


Additions to 10GHz Radar Burglar Alarm provide useful delays 


ORIGINAL CIRCUIT 



The following is a description of the ad¬ 
ditions which I have made to the 10GHz 
Radar Burglar Alarm, described in July, 
1977. It provides exit and entry delays 
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together with an alarm timer. The 
modified circuit has been installed and it 
is running quite satisfactorily. 

The ON/OFF switch is wired to supply 
ELECTRONICS Australia, December, 1980 


power to the alarm unit and this addi¬ 
tional circuit. At switch-on, Q2 is off and 
prevents T2, in the alarm unit, from con¬ 
ducting. Cl then charges via R1 and after 











































































“THE BIG BOARD” 

OEM - INDUSTRIAL - BUSINESS - SCIENTIFIC 

SINGLE BOARD COMPUTER KIT! 

Z-80 CPU! 64K RAM! 




THE FERGUSON PROJECT : Three years In the works, and maybe too good to be true. A tribute to hard headed, 
no compromise, high performance. American engineering! The Big Board gives you all the most needed 
computing features on one board at a very reasonable cost. The Big Board was designed from scratch to run the 
latest version of CP/MV Just imagine all the off-the-shelf software that can be run on the Big Board without any 
modifications needed! Take a Big Board, add a couple of 8 inch disc drives, power supply, and an enclosure: and 
you have a total Business System for about 1/3 the cost you might expect to pay. 

FEATURES: (Remember, all this on one board!) 


$695 ■ 00 


SIZE: 8’/, x 13 1 /. IN 
SAME AS AN 8 IN. DRIVE. 
REQUIRES: • 5V @ 3 AMPS 
• - 12V @ .5 AMPS. 


64K RAM 

24 x 80 CHARACTER VIDEO 

Uses industry standard 4116 RAM S. All 64K is available to the user, our VIDEO 
and EPROM sections do not make holes in system RAM Also, very special care 
was taken in the RAM array PC layout to eliminate potential noise and glitches 


With a crisp, flicker-free display lhal looks extremely sharp even on small 
monitors Hardware scroll and lull cursor control. Composite video or split video 
and sync Character set is supplied on a 2716 style ROM. making customized 

Z-80 CPU 

fonts easy Sync pulses can be any desired length or polarity Video may be 
inverted or true 

Running at 2.5 MHZ. Handles all 4116 RAM refresh and supports Mode 2 

FLOPPY DISC CONTROLLER 

INTERUPTS. Fully buffered and runs 8080 software 


Uses WD1771 controller chip with a TTL Data Separator tor enhanced 
reliability IBM 3740 compatible Supports up to four 8 inch disc drives Directly 
compatible with standard Shugart drives such as Ihe S A800 or SA801 Drives can 

SERIAL I/O (OPTIONAL) 

Full 2 channels using the Z80 SIO and (he SMC 8116 Baud Rate Generator FULL 


be configured for remote AC off-on. Runs CP M* 2 2 

RS232! For synchronous or asynchronous communication. In synchronous 
mode, the clocks can be transmitted or received by a modem Both channels can 


FOUR PORT PARALLEL I/O (OPTIONAL) 

be set up for either data-communica*‘on or data-terminals Supports mode 2 Int 
Price for all parts and connectors: $95 


Uses Z-80 PIO Full 16 bits, fully buffered, bi-directional. User selectable hand 
shake polarity Set of all parts and connectors for parallel I/O $45 

BASIC I/O 

REAL TIME CLOCK (OPTIONAL) 

Consists of a separate parallel port (Z80 PIO) for use with an ASCII encoded 
keyboard tor Input. Output would be on the 80 i 24 Video Display 


Uses Z-80 CTC. Can be configured as a Counter on Real Time Clock. Set of all 
parts $25 


PFM 3.0 2K SYSTEM MONITOR 


The real power of the Big Board lies in its PFM 3 0 on board monitor PFM commands include Dump Memory. Bool CPM*. Copy. Examine Fill Memory Test Memory Go To 
1/0 P ° rtS - Di>C Read < Dri " Tr * ck - Sec, °'>- S..rch. occupies one o. the tour 2716 EPROM locations provided h ^s noTccupy .^Tuhe MK of 


system RAM! 


CP/M* 2.2 FOR BIG BOARD 


The popular CP/M* D O S. modified by MICRONIX 
SYSTEMS to run on Big Board is available for $150.00. 


REGISTERED PACK & POST $5.00 

w RITRONICS WHOLESALE 

425 HIGH ST., NORTHCOTE VIC 
481 1923 489 7099 PO BOX 235 


TERMS CASH CHEQUE OR BANKCARD (MIN $100 DEP) 
ALL PRICES PLUS TAX IF APP r - 

DELIVERY 3-8 WEEKS ON ORDER 


| Bankcard Mail Orders Welcome 

| Please debit my Bankcard 

I Bankcard No . 

I Expiry Date. 

^ Name. 


• Signature . 
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Thev can't all be wrongs- 

The Army Police Telecom, School!!. CSIRO, Govt, depts. Manufacturers (even Tandy a D.S. Dealers) plus * »l good 

prices 


.001 - 4c 

.0012 - 5c 
.0015 - 5c 
.0018 - 5c 
. .0022 - 5c 

4C .0027 - 5c 

POLYESTER loots I lc '.oil 




FILM CAPS 
El 2 10% 100V 


.0047 - 5c 
.0056 - 5c 
.0068 - 5c 


.01 

_ 

5c 

.1 

— 10c 

.012 

— 

6c 

.12 

— 11c 

j01 5 

— 

6c 

.15 

— 12c 

.018 

_ 

6c 

.18 

— 14c 

.022 

_ 

6c 

22 

— 15c 

.027 

— 

6c 

.27 

— 16c 

.033 

— 

7c 

.33 

— 18c 

.039 

— 

7c 

.39 

— 19c 

.047 

— 

7c 

.47 

— 20c 

.056 

— 

8c 



.068 

— 

8c 

All 

values 

.082 

— 

9c 

in uF 

l00/o off 100 

same uF 



POTS 35c 

(LINEAR Va" 
ALUM. SHAFT 


Linear potentiometers 
rotary carbon 
500 Ohm, IK. 5K, 10K, 
25K, 50K, 100K, 250K, 
500K, 1M, 2M. 



KIDS WATCHES 

j»* AT KIDS PRICES 

plus 50c postage 

5 function LCD with 
night light, hour, min., 
sec., month, date. 

Suits guys and girls 

12 months module guarantee 
available at $2 extra on same 
watch. 

TRADE INQUIRIES INVITED 


SCRs: 

0.8A 30V C103Y — 35 

0.8A 200V C103B — 60 

4A 30V C106Y1 — 40 

4A 400V C106D1 — 75 

8A 400V C122D — $1.05 

8A 500V C122E — $1.20 

25A 400V C37D — $2.50 

TRIACS: 

6A 400V SCI 41D — $1-25 
10A 400V SC146D — $1.50 
25A 400V SC260D — $2.50 

DIAC ST2 — 35 

Chart to identify leads 
Plus trigger info. — 10c 


1 Amp. DIODES 
50 V 1N4001 - 5c 
100V 1N4002 - 6c 

400V 1N4004 - 7c 

1000V 1N4007 - 11c 

10% off 100 SAME 



ea. 

10 

100 

1000 

Vi W 

IVic 

13c 

90c 

$8 

y 2 w 

2c 

18c 

$1.40 

$10V4 


Quality Large LEDS well difused wide viewing angle. 

---red LEDS 

$12 a 100 
15c each Best value 

No brag Just fact 



each 

10 

100 

1000 

Red 

15c 

$1.40 

$12 

$110 

Green 

24c 

$2.25 

$19 

$177 

Yellow 

27c 

$2.50 

$22 

$199 

Clips 

3c all quantities 




4c 

ELECTROS 

(UPRIGHT) 


16V 

25V 

50V 

4c($3V 2 ) 

5c($3%) 

6c($4) 

5c($3V 2 ) 

6c ($3%) 

7c($4) 

6c($3%) 

7c($4) 


8c($4) 



9c($5) 

10c ($6) 

11c($7) 

10c($6) 

12c($7) 

14c($11) 

12c($8) 

16c($10) 

35c($17) 

16c($12) 

22c($16) 

45c($30) 

22c($18) 

30c($25) 

75c($50) 


Signal Diode IN4148 
4c ea. 35c per 10 
$3 Vi a 100, $25/K 


Same ohms / 

No mix / 

on qty. prices r/ 

Carb. film resistors 5% El 2 values <w / 

2.2 ohm to 4M7 good quality. 

Over stocked on less preferred E12-E6 y 
2.7 ohm to 3m3 Over 30 
premixed in 100 lots same 
100 above Va and V 2 W. __ 

PROJECT BOARD 85x85mm - Price 60c 

Copper stripped P.C. Board for quick Jobs 
Holes on 4mm grid. Double width 170x85mm 
available at $1 (perforated at centre) 


30 values / -* y 
price as A' 1 


SHOWN te FULL SIZE 


DIGGERMAN ELECTRONICS P.O. BOX 33, CORAMBA, N.S.W. 2466 


ADD ONLY 50c postage on any size 

order. All orders normally back in 
mail inside 8 hours. 


ELECTRONICS AUSTRALIA 


mKROPKXESSORS 6 
PERSONAL COmPUTERS 


First printing 1980 


GENERAL 

THE PERSONAL COMPUTER REVOLUTION 2 

MICROPROCESSORS: THE BASIC CONCEPTS 14 

PLOT BIORHYTHMS WITH YOUR TRS-80 67 

UNDERSTANDING BASIC PT 1 . JO 

UNDERSTANDING BASIC PT 2 . . .. 88 

GIVE YOUR COMPUTER AN RS-232C INTERFACE 110 


MICROPROCESSORS 

INTEL 8080A & SDK-80 EVALUATION KIT 20 

INTEL 8085 & SDK-85 SYSTEM DESIGN KIT. 24 

MOTOROLA 6800 & MEK6800D2 EVALUATION KIT 26 

MOTOROLA 6802D3 EVALUATION KIT 30 

NATIONAL SEMICONDUCTOR SC/MP CHIP & EVALUATION KIT 32 

SIGNETICS 2650 CHIP & EVALUATION SYSTEMS 36 

FAIRCHILD F8 & F8 DESIGN EVALUATION KIT 40 

MOSTEK F8 & MOSTEK EVALUATION KIT 43 

SIGNETICS 8X300 & EVALUATION KIT * 46 

NATIONAL SEMICONDUCTOR PACE & DEVELOPMENT SYSTEM 48 

TEXAS INSTRUMENTS TM990/189 TRAINING SYSTEM 50 


PERSONAL COMPUTERS 


J 


TANDY ELECTRONICS TRS-80 PERSONAL COMPUTER 10 

EXIDY SORCERER PERSONAL COMPUTER SYSTEM 58 

HEATH H8 HOME COMPUTER SYSTEM 60 

HEATH H11 16-BIT MINICOMPUTER KIT 62 

COMPUCOLOR II PERSONAL COMPUTER SYSTEM 64 


MISCELLANEOUS EQUIPMENT 

E & M ELECTRONICS CASSETTE INTERFACE KIT 45 

PARATRONICS MODEL 100A LOGIC ANALYSER 70 

PARATRONICS MODEL 10 TRIGGER EXPANDER 72 

LEAR SIEGLER ADM-3 VIDEO TERMINAL KIT 74 

TAPE READER KIT FOR HOBBY COMPUTERS 76 

SIGNETICS INSTRUCTOR 50 TRAINING SYSTEM 78 


DREAM 6800 COMPUTER 

INTRODUCTION TO THE DREAM 6800 88 

BUILDING THE DREAM 6800 COMPUTER 93 

INTERESTING PROGRAMS FOR THE DREAM 6800 98 

CHIP-8 PROGRAMMING FOR THE DREAM 6800 103 

DREAM 6800 POWER SUPPLY . 1° 7 


Available from “Electronics Australia”, 57 Regent St, Sydney. PRICE $5.00 OR by mail order from 
“Electronics Australia”, PO Box 163, Beaconsfield 2014. PRICE $5.70. 
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CIRCUIT & DESIGN IDEAS 


about 25 seconds, the output of ICId 
goes low, turning Q1 off and Q2 on, so 
that T2 can conduct. This 25-second 
period is the exit delay time, after which 
the circuit will sense movement. 

When movement is detected, the col¬ 
lector of T2 goes low. This signal is in¬ 
verted by ICIa and causes ICIb and ICIc 
to latch. The latch output is delayed by 
approximately 25 seconds before caus¬ 
ing IC2a and IC2b to latch, giving time 


for the property owner to switch the 
alarm system off. If the system is not 
switched off within 25 seconds, the 
alarm will sound and continue for ap¬ 
proximately five minutes, after which 
time it will automatically reset. The 
system is then almost immediately ready 
for sensing the next movement. 

Capacitors C4 and C5 ensure correct 
start-up conditions for the two latches. 
Gates ICIa and IC2c are provided for 


correct interfacing into the original 
circuit. 

These are the modifications which are 
to be carried out on the original circuit. 
Remove the two 47k collector resistors 
from T2 and replace with one 100k 
resistor as shown in the circuit. Unsolder 
T2 emitter from the PCB to allow con¬ 
nection to be made to the new circuit. 
Make connection to T3 base from the 
new circuit. Make connection to T2 col¬ 
lector from new circuit. Make positive 
and negative power supply connections 
to new circuit. 

(By Mr E. Rodda, 34 Abberville Terrace, 
Marion, SA 5043.) 


High frequency doubling with CMOS 



High-frequency doubling can be 
achieved by using the propagation delay 
of CMOS together with exclusive-OR 
gating. The circuit shows an oscillator 
operating at 1.6MHz and an exclusive- 
OR gate fed with the oscillator output 
and an inverted and delayed output. Pro¬ 
pagation delay of the buffers depends on 
Vdd and the load capacitance but for a 


7.5V supply and a load capacitance of 
50pF, the delay for each buffer is about 
34nS. Therefore, the total delay for six 
buffers is 204nS and the difference be- 
ween the two signals is 170nS, which 
produces a 3.2MHz output with an 
almost equal mark-to-space ratio. 

(By D. J. Greenland, in "Wireless 
World", May, 1980.) 


VDU mod gives 64 characters per line 


The "Electronics Australia" VDU 
(February, 1978) in its original form pro¬ 
vided 16 lines of 32 characters but only 
used half its available memory. For RTTY 
use this means that two VDU lines are re¬ 
quired for one teleprinter line. (A 
teleprinter will accommodate up to 68 
characters.) This modification uses the 
whole memory capacity to enable 64 
characters per line, making the VDU 
more compatible with printer format. 

All that is requred is one 7473 TTL dual 
JK flipflop. The flipflops are wired in a 
divide-by-two configuration. 

The modification is as follows: 

1. Replace the crystal with one at 
9.4MHz, or use a capacitor network to 
tune to 9.4MHz. (A CB overtone crystal 
may also be used.) 

2. Cut the track to pin 14 of IC2 and in¬ 
sert one divide by two section between 
pin 14 of IC2 and pin 3 of IC9. 

3. Cut the track to pin 14 of IC36 and in¬ 
sert the other divide by two section bet¬ 
ween pin 14 of IC36 and pin 12 of IC26. 


(Incidentally, it is possible to power the 
7^73 by "piggy-backing" on an existing 

4. Cut the track to pin 14 of IC43 and 
connect pin 14 of IC43 to pin 14 of IC36. 

5. Cut the tracks to pins 11 and 12 of 
IC37. Connect pin 12 of IC37 to pin 14 of 
IC36. Connect pin 11 of IC37 to pin 2 of 
IC29. Connect pin 1 of IC29 to ground 
(pin 15). 

6. Cut the track to pin 1 of IC7 and con¬ 
nect pin 1 of IC7 to pin 2 of IC29. This 
completes the modification. 

One problem that can arise is that on 
switch-on, the second flipflop may start 
in the flip or flop condition, meaning that 
the lines will start in the middle of the 
screen instead of the left hand side. The 
simplest cure is to mount a momentary 
push switch somewhere convenient and 
connect between ground and the "clear" 
pin of the 7473 1C. The switch becomes a 
"screen reset" function. 

(By J. Morrison, ZL2TCX, in "Break-In" 
August, 1980.) 


RESEARCH SCIENTIST 

SI 7331-21243 

Defence Science and Technology 
Organisation 

The Department of Defence invites applications for 
permanent appointment to a position as Research 
Scientist to work in the Sonar and Surveillance 
area of the RAN Research Laboratory, Rushcutters 
Bay, Sydney. 

The RAN Research Laboratory undertakes Re¬ 
search Into Oceanography, underwater acoustics 
and mine warfare and conducts operations research 
studies. It is also engaged in research in support 
of existing weapons and equipment, and the 
research support of possible future development 
of new weapons and equipment. 

The successful applicant for the above position 
will be expected to conduct scientific research 
into those properties of the ocean environment 
affecting the optimum processing of underwater 
acoustic signals, and into signal processing prin¬ 
ciples and techniques applicable to sonar systems. 
The person will also be expected to participate in 
field experiments at sea and ashore. 

Applicants should be qualified for admission to a 
degree of Doctor of Philosophy or equivalent quali¬ 
fication and have appropriate research experience. 
A background of theoretical and practical research 
in acoustics is also desirable. 

Further information about the position may be 
obtained from 237 2148. 

Applications should be forwarded to: 

Regional Secretary 
Department of Defence 
PO Box 706 

DARLINGHURST NSW 2010 
within two weeks. 
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Don't let technology pass you by! 

Learn Microprocessor Programming and 

Microprocessor Self-Instruction 
Program. 


If you’re involved in scientific or electronic pursuits, microprocessors are 
becoming a way of life and a dominant factor in your success or failure. 
The EE-3401 /ET-3400 self-learning program and accompanying computer 
trainer is the easy, effective way to learn about these powerful devices. 
The program uses Heath’s proven self-instructional techniques including 
programmed instructions and audio-visual aids to teach computer pro¬ 
gramming, microprocessor operation, interfacing and related topics. 

This self-instruction program covers microprocessor basics, computer 
arithmetic, programming, interlacing and much more. 

The microprocessor course is organised into 10 learning units as follows: 
1: Number Systems & Codes, 2: Microcomputer Basics, 3: Computer Arith¬ 
metic, 4: Introduction to Programming, 5: The 6800 Microprocessor-Part 
1, 6: The 6800 Microprocessor-Part 2, 7: Interfacing-Part 1, 8: Inter¬ 
facing-Part 2,9: Programming Experiments, 10: Interfacing Experiments. 
Each unit is complete with introduction, unit objectives, activity guide, 
experiment, examination and examination answers. 

The EE-3401 is complete with 62 electronic components required to com¬ 
plete the experiments. These components include two 2112 256 x 4-bit 
RAM’s, 6820 PIA interface chip, 1406 d/a converter, 741 and 301 op amps 
and a variety of other microprocessor-oriented devices. The ET-3400 
Computer Trainer is required for the experiments in the Microprocessor 
Course. _. __ __ 

Course EE-3401 $155.00 


Microprocessor Trainerfor EE-3401 Program 

Functioning as a 
miniature digital com¬ 
puter, the ET-3400 
Microprocessor 
Trainer is essential for 
the experiments in the 
EE- 34 0 1 self- 
instruction program. 
After completing the 
program, the ET-3400 
is ideal for bread¬ 
boarding, prototyping 
and system design. 

The ET-3400 features a built-in IK ROM monitor program for controlling 
unit operation; 6-digit hexadecimal 7-segment LEDdisplay for address and 
data readout; 17-key hexadecimal keyboard for entering programs and 
data. Has 256 bytes of random access memory (RAM) built-in, expandable 
to 512 bytes with the RAM’s supplied in the EE-3401 program. Also has 
8 buffered binary LED’s for display of breadboard logic states, 8 SPST DIP 
switches for binary input to breadboard circuits, a breadboarding socket 
for prototyping, interfacing and memory circuits. 

All microprocessor address, control and data busses are buffered and ter¬ 
minated on the front panel for ease of connection to prototype circuits. 
There’s also provision for a 40-pin external connector to extend memory 
and 1/0 capacity. Built-in -I- 5, +12 and-12 volt power supplies. 

Kit ET-3400 1347 00 

Microprocessor Trainer Accessory 

The ETA-3400 gives you the additional I/O and memory you need to turn 
your ET-3400 Microprocessor Trainer into a complete, personal computer 
system. It provides an audio cassette interface so you can store programs 
on convenient cassettes. It also provides an additional 1K bytes of memory 
so you can run longer and more sophisticated programs through the 
ET3400 The memory can be expanded to 4K bytes with the optional 3K 
chip set (ETA-3400-1). A serial I/O with EIA 20mA loop format provided 
in the ETA-3400 accessory lets you hookup a video terminal 
A tiny BASIC interpreter is provided in ROM to let you do actual pr¬ 
ogramming using the BASIC language. 


Kit ETA-3400 

ETA-3400-1. Optional 3K Chip Set 


$270.00 
$ 86.00 


ORDER BY COUPON NOW OR COME TO OUR SHOWROOM 

Please rush me the Heathkit of my choice. My cheque for $.is 

enclosed plus $7.00 for package and post. 

Name... 

Address.P/Code. 

Send to: W.F. Heathkit Centre 

220 Park St., South Melb. 3205. Phone 699 4999. 


□ Course EE-3401 

□ ETA-3400-1 


□ Kit ET-3400 □ Kit ETA-3400 


□ Id like to know more about the full range of Heathkit T raining 
Programmes and Prices. Please send to me. without 
obligation, my FREE catalogue and price list. 

Credit Card No: 


Bankcard Expiry Date. 

minimum $50 


. Signature _ 


EA 12/80 
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Early microphones 
ran on town gas! 


It wasn’t until 1876, when Alexander Graham Bell invented the 
telephone, that anyone needed a microphone. Indeed the 
microphone on Bell’s first telephone was highly unsatisfactory, 
although it did pave the way for a flood of new designs. Some of 
those early microphones even ran on town gas! 

by DR CLIVE COOGAN* 


"Can you lend me a match? I want to 
light the microphone." or "Did you 
remember to fill up the microphone?" 
These phrases seem to have slipped a bit 
from popular usage! But they had their 
heyday — once. 

Some of the original microphones 
were weird and wonderful affairs which 
operated on principles which we have 
long since discarded. Or have we? These 
things have a disconcerting habit of re¬ 
appearing, often with the principle com¬ 
pletely inverted, as we shall see. 

When Alexander Graham Bell invented 
the telephone in 1876, he produced it 
complete with an earphone similar to 
that which we know today - an elec¬ 
tromagnetic coil which exerts a pull on a 
thin iron diaphragm, so that variations in 





Fig. 1: Hughes' pencil microphone. 


*CSIRO Division of Chemical Physics, Clayton, 
Victoria. 


current through the coil cause vibrations 
in the diaphragm and so produce waves. 
This established itself, with a few im¬ 
provements, as a highly satisfactory 
method of converting modulated elec¬ 
tric current into sound. But less satisfac¬ 
tory by far were the microphones. In fact 
none were really very satisfactory until 
Hughes appeared with his carbon rod 
microphone, and several generations of 
telephone "mouth pieces" were based 
on this simple device. Nevertheless, Bell 
opened the floodgates of invention with 
his 'phone, and numerous ingenious at¬ 
tempts were made to produce improved 
microphones. 

The day of the gas-fired microphone is 
long departed, but a few memories 
linger on. We find it all very strange to- 



Fig. 2: Physical form of the Hughes 
microphone. The board at the back 
acted as a "resonator" (from Deschanel). 



Fig. 3: Hunnings' carbon microphone. 


day, as we think electrically, but in the 
gas-based days of last century, with gas 
light, gas stoves, gas stage lights (lime 
light) and even gas suicides, it was more 
normal to think of utilizing what was at 
hand. 

It all started with Bell's telephone. No 
one needed a microphone (or since it 
did not have that name in 1876 when 
Bell made his world-changing invention, 
a voice transducer) until Bell conceived 
of the idea of voice transmission. 

Bell's own original voice transducer 
was not very satisfactory. In fact it was 
identical to the earpiece or, in other 
words, an unamplified magnetic 
microphone. However, fortunately Pro¬ 
fessor G. Hughes came up with the first 
of a long line of variable contact 
pressure microphones early in 1878. It is 
called the "pencil microphone" and con¬ 
sisted of a pointed rod of carbon resting 
in depressions in carbon cups. Variations 
in air pressure due to sound wobbled 
the carbon "pencil", varying the contact 
between pencil and cups and thus vary¬ 
ing the resistance encountered by cur¬ 
rent flowing in the circuit of Fig. 1. 

Hughes gave this device the name 
microphone because of its great sen¬ 
sitivity (by the standards of the day). The 
name stuck. 

A little later in the same year Edison 
took out a patent on a related device, 
and his was the first to use granular 
material to multiply the effect Hughes 
employed. He packed lamp-black into a 
cavity between a solid metal back and a 
flexible metal diaphragm. The variations 
in pressure on the lamp-black caused 
variations in resistance which could be 
utilized by putting it into a circuit with a 
"telephone receiver" as it was then 
called. 

But all was not perfect. The early 
microphones left much to be desired in 
terms of reliability and frequency fidelity. 
So the search went on relentlessly for 
the next 100 years and maybe we have 
not yet arrived at the ultimate form. 

An English parson named Hunnings 
started the ball rolling with the type 
shown in Fig. 3. The body of tne 
microphone was made of wood or 
ebonite and the current was passed bet¬ 
ween the carbon plate (via the wire A) 
through loosely packed carbon granules 
(instead of lamp black) to a platinum foil 
diaphram D. Eventually this became, 
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CHRISTMAS 

SPECIALS 




Tl Programmable 58C 

Here's a programmable calculator that otters 
more power, flexibility and capability and fea¬ 
tures Tl's exclusive Solid State Software. VWth 
Master Library module with 25 programmes in 
math, statistics, and finance you can choose 
from 12 optional libraries. You can also prog¬ 
ramme the Tl programmable 58C right from the 
Keyboard. Tl's Constant Memory feature retains data 
or programme information even when the calculator is 
turned off. 

It has up to 480 programme steps or 60 memories with 4 
types of display testing with independent test or T register and 
10 additional test registers. 

Over 170 functions and operations in scientific, engineering, and statistical 
fields. Complete editing and error correction capabilities with single-step and 
back-step keys. 

The Tl Programmable 58C gives hard copy when used with the PC-100C 

thermal printer/plotter. $ 12 2.99 + TAX = $141.44 



The T.l. 

Programmable 59 

A revolutionary new personal prog 
rammable calculator. 960 prog¬ 
ramme steps or 100 memories 
Master library module plug in fea¬ 
ture. 25 different programmes in 
key areas. Four types of display 
up to 10 additional test registers. 

72 useful labels. Up to 6 levels 
of sub routines. Complete prog¬ 
ramme editing. Operates with 
PC-IOOC printer. Optional solid 
state software libraries. 

$276.99 + TAX 
= $318.54 



PC-1 IOC 


$228.84 


The PC-1 IOC printer plotter turns your programmable 
TI.58C or TI.59 into a high speed quiet printer 
calculator that prints, lists and traces your 
programme. 

Texas Instruments 


•I # 11 ,NCORPORATI 

siuc©n vaUev H 

J welcome here 


ADELAIDE: 170 Sturt St, Adelaide. 

Telephone (08) 51 4080 
BRISBANE: 22 Ross St, Newstead. 

Telephone (07) 52 1339 

MELBOURNE: 208 Whitehorse Rd, Blackburn. 
Telephone (03) 877 5311 


PERTH: Unit 1, 25 Brisbane St, East Perth. 
Telephone (09) 328 8091 

SYDNEY: 23 Chandos St, St. Leonards. 
Telephone (02) 439 2965 

NOTE: Offer closes 24th December, 1980 
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many inventors later, the British "Post 
Office" microphone of Fig. 4. The move 
ment of the diaphragm D is now allowed 
to move a plunger in the carbon granule 
chamber. This reigned supreme for 
many years. 

The only way to increase the output of 
the carbon granule microphones was to 
pass more current through them. But this 
heated the granules, and at higher cur¬ 
rents the heating tended to make the 
carbon granules sinter into a solid pack. 

The next logical step was to cool the 
microphone and Fessenden did this in 
1906 with his water cooled microphone 
of Fig. 5. It would pass 15A without pack¬ 
ing the carbon. Its body S was turned 
from soapstone. Two platinum elec¬ 
trodes at front and back of the space 
loosely packed with carbon granules are 
water cooled by jackets W-W, and 
W 2 -W 3 . Dubilier "improved" on this in 
1911 with a very complicated version 
which could handle 700W, enough 
power to drive a small steam engine or a 
motor mower! 

Meanwhile others were trying to ex¬ 
ploit different principles. Rayleigh, in the 
Cavendish Laboratory, had discovered 
sensitive flames" which could be 
vibrated by sound waves. Others had 
noticed that gas flames were moderately 
good conductors of electricity, but that 
the conductivity varied through the 
flame. These principles sired a new fami¬ 
ly of microphones - the gas-fired 
phones. 

The first of these was Blondel's 
manometric microphone of 1902 shown 
in Fig. 6. The electrodes A, B were set 
just beyond sparking distance (for the 
voltage across them), Town gas came in¬ 
to a chamber C via the tube T. When the 
diaphragm vibrated the pressure in the 
chamber changed and the flame fluc¬ 
tuated in length, so that sparks occurred 
in synchronism with the movements of 
the diaphragm D. 

Later, in 1909, Chambers improved on 
this by lowering the resistance of the 
flame as shown in Fig. 7, by introducing 
volatile salts in the cup G. These in¬ 
troduced more ions into the flame and 
raised its conductivity. 

In 1903 Lee de Forrest had patented 
the flame detector or rectifier, and in 
1911 Mellinger elaborated on the inven¬ 
tion, combining Chambers' idea of 
enhanced flame conductivity with de 
Forrest's principle. The "flame audion" is 
shown in Fig. 8. The gauze is to minimize 
flame flicker. The negative electrode 
above it contains volatile ionizing salts. 
Bearing in mind the fact that this 
resembles the flame microphone of 
Chambers, there must have been 
wonderful scope for cross modulation 
from noise in the room, and for acoustic 
feedback oscillation, although the mind 
boggles at Nyquist diagrams involving 
phase lag in flames! 

A little later, in 1913, Horton devised a 
gas amplifier, shown in Fig. 9. The elec¬ 
tromagnet B pulled the diaphragms D 
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water-cooled carbon granule microphone. 

and D 2 , and pressure modulated the gas 
flame G in the gap between the plates P 
and P v 

De Forrest took it all a little further in 
1923. He used a "batwing" flame of town 
gas or oxv-acetylene, and obtained ex¬ 
cellent fidelity with music. In his best 
model, the platinum electrodes were en¬ 
cased in quartz, which he found to be 
conducting at the temperature used. It 
was said to be very sensitive; a 
gramophone placed one metre away 
could be clearly heard in the earphones! 

Of course the principle of sound waves 
wiggling a conductive body of ionized 
gas can be applied to gases ionized 
otherwise, regardless of the origin of the 
ionization. So it was logical to try the 
same phenomena using electric 
discharges, which produce ionized 
gases. Phillips Thomas of the USA pro¬ 
duced this kind, using a glow discharge, 
in 1923, as shown in Fig. 10. Fig. 10A 
shows the basic circuit he used, 10B the 
form of the hardware, suspended from a 
spring mount to isolate it from vibration, 

10C the shape of the glow, and 10D a 
variation in desien using a third elec¬ 
trode, close to the anode, as the sen- 


B 



Fig. 6: Blondel's gas flame microphone. 


sitivity was found to be almost entirely in 
the positive portion of the discharge. 

In 1924 the Westinghouse station 
KDKA in New York broadcast the 
beating of a human heart using a Phillips 
Thomas glow discharge microphone 
placed on the patient's chest. This broad¬ 
cast was picked up in Europe. 

It seems that about 1923 gas-flame 
microphones burnt themselves out, so 
to speak, thus ending what now seems 
to us to have been a rather strange 
dalliance in the development of the 
microphone. Not much seems to have 
been heard of them since. Why then? 
Did the price of gas rise suddenly? Were 
there new fire regulations? Perhaps it 
was the onset of widescale commercial 
broadcasting, which happened just 
about then, which accelerated the com¬ 
parisons between the various competing 
microphones. 

In a sense they re-emerged in 1958, in 
an entirely different form. Until 1958 
there was a progress-halting need for a 
better detector of organic molecules in 
what was then the new technique of gas 
chromatography, which (briefly) is a 
technique of sorting out the types of 



Fig. 7: Chambers' 
microphone. 


improved gas 
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Early microphones ran on town gas! 



Fig. 8: The "flame auction" of Mellinger. The receptacle in the 
flame contained volatile ionizing salts. 






< — 

c 

Fig. 10: Phillips Thomas' "glow discharge microphone". A: the microphone amplifier 
circuit. B: the physical form of the microphone (less suspension springs). C: the nature 
of the glow discharge. D: the 3‘electrode model. 


molecules in a gas mixture in order to 
analyse them. 

The fact that today gas chroma¬ 
tography is one of the most widely used 
analytical techniques in modern science 
owes much to the invention in 1958, in 
the ICI ANZ Melbourne laboratory by Ian 
McWilliam and Ray Dewar, of the Flame 
Ionization Detector. They used the fact 
that an oxy-hydrogen flame has very lit¬ 
tle longlived ionization in it, but if 
organic molecules are injected into it 
ionization appears. The FID apparatus is 
somewhat like Fig. 6 and is incredibly 
simple in view of its amazing sensitivity. 

In their initial paper McWilliam and 
Dewar reported that they had filled a syr¬ 
inge with acetone vapour, and had then 
expelled the vapour and refilled (and ex¬ 
pelled) with air 200 times. They then in¬ 
jected the 201st refill of clean air into the 
FID and got full scale deflection due to 
the lingering remnants of acetone! 

There are other interesting by-paths 
along which we could have ambled. For 
example there was Dubilier's arc, used 
for "long-distance" broadcasting, which 
performed well for the day. It was 
declared most satisfactory after tests in 
1911 between Seattle and Tacoma, 
about 50km, giving clear speech. On 
several occasions it was even picked up 
at Tatoosh, 200km away. Oh, did I 
mention that it needed to be drip fed 
with alcohol! No doubt this was an early 
experimental appreciation of the FIDs 
secret of long-lived ions originating from 
organic molecules. 

Be gas microphones as strange as may 
be, they are not one half as strange as 
another species which grew up in 
parallel with them: those based on 
various liquid phenomena. I will describe 
a collection of these in another article, 
Editor willing and the Muse stirring. 

Meanwhile, do check if all 
microphones are extinguished before 
going to bed. 


References: 
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Natural Philosophy" translated from 
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struments: Tools of Knowledge & 
Control", Peter Peregrinus, Ltd, in 
association with the Science Museum, 
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Silvanus Thompson, "Electricity and 
Magnetism". ® 



Basic Electronics 


n 


For the beginner, or for the hobbyist as a reference book | 
and almost certainly the most widely used manual on | 
basic electronics in Australia. 

Begins with the electron, introduces and explains components and I 
circuit concepts, details the construction of simple receivers, i 
Separate chapters on test instruments, servicing, amateur radio, 
audio techniques, stereo sound reproduction. | 

Available from ‘‘Electronics Australia”, 57 Regent St, Sydney. PRICE $3.50 OR . 
by mail order from ‘‘Electronics Australia”, PO Box 163, Beaconsfield 2014. | 
PRICE $4.10. 
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AUDIO PROJECTS 

LOUDSPEAKER PROTECTOR FOR HIFI SYSTEMS ... 

DIGITAL METRONOME WITH ACCENTED BEAT - 

REMOTE TV HEADPHONES . 

TOROID FILTER CUTS RADIO, TV BREAKTHROUGH 
SIMPLE MIXER FOR PICK-UP AND MICROPHONE .. 

UNIVERSAL HEADPHONE UNIT . 

ACTIVE FILTER UNIT FOR CROSSOVER NETWORKS 
VOICE-OPERATED RELAY. 


12 

22 

29 

37 

42 

65 

78 

87 


POWER SUPPLIES AND POWER CONTROL 

SPEED CONTROL FOR ELECTRIC DRILLS. 15 

FULLY PROTECTED, REGULATED POWER SUPPLY. 58 

MOODLIGHTING WITH THE VARILIGHT MK 2 . 62 


AUTOMOTIVE PROJECTS 

A CONTROL UNIT FOR INTERMITTENT WIPER ACTION . 6 

AN UPGRADED CAPACITOR DISCHARGE IGNITION SYSTEM. 18 

A DWELL METER FOR ENGINE TUNE-UPS . 26 

TACHO FOR TUNE-UPS. 46 

A TRAFFICATOR REPEATER FOR CARAVANS AND TRAILERS. 70 


CB PROJECTS 

POWERMATE: 13.6V SUPPLY FOR TRANSCEIVERS 

PREAMPLIFIER FOR 27MHz. 

SHORT-WAVE CONVERTER FOR THE 27MHz BAND 


MISCELLANEOUS 

10GHz RADAR BURGLAR ALARM. 

MODEL TRAIN CONTROL WITH SIMULATED INERTIA. 

MULTI-BAND VERTICAL AERIAL. 

AN ELECTRONIC ROULETTE WHEEL. 

AN IN-CIRCUIT TRANSISTOR TESTER . 

MODULAR DIGITAL CLOCK. 

NOVEL “LEDS AND LADDERS” GAME. 

SIMPLE PROXIMITY SWITCH FOR A NOVEL DOOR CHIME 


2 

32 

45 

49 

68 

82 

90 

94 


CIRCUIT & DESIGN IDEAS 

HEE-HAW SIREN FOR TOYS . 3' 

MODEL TRAIN SIGNALLING SYSTEM . 4 

MICROPHONE PREAMPLIFIER . 6 

TEMPERATURE ACTUATED SWITCH. 8 

WATER LEVEL ALARM. 8 

2-PHASE CMOS CLOCK OSCILLATOR . 9 

ECONOMICAL CRYSTAL OVEN . 9 

Available from “Electronics Australia , 57 Regent St, Sydney. 
PRICE $3.00 OR by mail order from “Electronics Australia”, PO 
Box 163, Beaconsfield 2014. PRICE $3.70. 


THERES NOTHING NEW 
UNDER THE SUN, 
BUT IF THERE IS 
WE’VE GOT IT 



NEW FROM SOUNDOUT 

DISCOTHEQUES FROM $650. 

Speaker enclosures from $150. 
Featuring the excellent BD55 Belt 
drive turntables — turntables and mix¬ 
ers also available separately. Light 
chasers include the compact Saturn 
four chaser with snake light attach¬ 
ment made to Australian Energy 
Authority standards. Colorgram 44 
Light Control systems, snake lights, 
projectors with effects including 
panoramic rotators and dynagraph 
units giving inexpensive Laser effects, 
lighted dance floors, wooden dance 
floors, space beacons, strobes, infinity 
panels, Cash-moramic projector 
panels, mirror balls — oval and round, 
12 to 36 inch. Pyrotechnic smoke ef¬ 
fects. Bubble machines. 



OUR BAND GEAR boasts Frunt, PA 
guitar and bass amplifiers, Soundout 
200 mixer amp heads and slave amps, 
stands, Bands, please note that we 
have rehearsal rooms with or without 
gear, and an excellent film studio with 
full Cyclarma, for film clips for when 
you really make the big time! 



For further information please call us on 
(02) 798 5647 or (02) 797 7022. You’ll 
love our ASS (after sale service). In¬ 
terstate buyers - we'll pay the surface 
freight. 


CASH-MORE 

ENTERPRISES 

354-356 LIVERPOOL RD, 
ASHFIELD, SYDNEY 
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CP/M compatible software 


SYSTEM MAINTENANCE - 

DIAGNOSTICS I: Easily the most comprehensive set of CP/M compatible 
system check-out programs ever assembled. Finds hardware errors in your 
system, confirms suspicions, or just gives your system a clean bill of health 
Tests: 

• Memory • CPU (8080/8085/Z80) • Terminal 

• Disk • Printer 

To our knowledge the CPU test is the first of its kind anywhere. Diagnostics I can 
help you find problems before they become serious. A good set of diagnostic 
routines are a must in any program library. 

Minimal requirements: 24K CP/M. Supplied with complete user manual 
$60.00 Manual alone. $15.00. 


ACCOUNTING —-- 

ACCOUNTS PAYABLE/RECEIVABLE: A complete, user oriented package 
which features: 

automatic postings to general ledger (optional) 
accounts payable: • check printing with invoice • invoice aging 

accounts receivable • progress billing • customer statements 

• partial invoice payments • invoice aging 
The entire package is menu driven and easy to learn and use. It incorporates error 
checking and excellent user displays. This package can be used stand alone or 
with the General Ledger below. 

Supplied with extensive user manual: $200.00. Manual alone: $20.00. 

GENERAL LEDGER: A complete, user oriented package which features: 

• Accepts postings from external programs (i.e. AP/AR above) 

• Accepts directly entered postings 

• Maintains account balances for current month, quarter, and year and previous 
three quarters 

• Financial reports: trial balance, income statement balance sheet, and more. 
Completely menu driven and easy to learn and use. Excellent displays and error 
checking for trouble free operation. Can be used stand alone or with Accounts 
Payable/Receivable above. 

Supplied with extensive user manual: $200.00. Manual alone. $20.00. 

Both require 48K CP/M, terminal with cursor positioning, home and clear home 
one 8" disk or Two 5" disks. CBASIC2 required. 

TEXT PROCESSING - 

TFS—Text Formatting System: An extremely powerful formatter. More 
than 50 commands. Supports all major features including: 

• left & right margin justification • user defined macros 

• dynamic insertion from disk file • underlining and backspace 

TFS lets you make multiple copies of any text. For example. Personalized form 
letters complete with name & address & other insertions from a disk file. Text is 
not limited to the size of RAM making TFS perfect for reports or any big job. 

Text is entered using CP/M standard editor or most any CP/M compatible 
editor. TFS will link completely with Super-M-List making personalized form 
letters easy 

Requires: 24K CP/M. 

Supplied with extensive user manual: $85.00. Manual alone. $20.00. 
Source to TFS in 8080 assembler (can be assembled using standard CP/M 
assembler) plus user manual: $250.00. 


MAILING LIST -- 

SUPER-M-LIST: A complete, easy to use mailing list program package 
Allows for two names, two address, city, state, zip and a three digit code field for 
added flexibility. Super-M-List can sort on any field and produce mailing labels 
direct to printer or disk file for later printing or use by other programs Super-M- 
List is the perfect companion to TFS. Handles 1981 Zip Codes! 

Requires 48K CP/M. 

Supplied with complete user manual $7500 Manual alone: $10.00 


wan. 


Utility pack #1: A collection of programs that you will find useful and maybf 
even necessary in your daily work (we did!). Includes 
CMP: Compare two files for equality. 

Compacts many files into one. useful when you run out of director’ 
entries. 

In core sort of variable length records 
Extended, alphabetical directory listing with groupings by commor 
extension. 

Formatted listings to printer 
Lists files to CRT a page at a time 
plus more 
Requires 24K CP/M 


ARCHIVER 

SORT 

XDIR 

PRIN1 

PG 


- PROGRAMMING LANGUAGES 

FORTH: a full, extended FORTH interpreter/compiler produces COMPACT, 
ROMABLE code. As fast as compiled FORTRAN, as easy to use as interactive 


SELF COMPILING: Includes every line of source code necessary to recompile 
itself. 

EXTENSIBLE: Adds functions at will. 

Z80 & 8080 ASSEMBLERS included 

Single license, OEM licensing available 

Please specify CPU type: Z80 or 8080 

Supplied with extensive user manual and tutorial: $150.00 

Documentation alone. $25.00 

ENHANCED ‘TINY’ PASCAL: We still call it Tiny’ but it’s bigger and better 
than ever! This is the Famous Chung/Yuen ‘Tiny’ Pascal with more features 
added. Features include: 

• recursive procedures/functions • integer arithmetic • CASE 

• FOR (loop) -sequential disk I/O • one dimensional arrays 

• IF THEN . El SE • WHILE • PEAK & POKE’ 

• READ & WRITE • REPEAT ... UNTIL • more 

Tiny’ Pascal is fast. Programs execute up to ten times faster than similar BASIC 
programs. 

SOURCE TOO! We still distribute source, in Tiny’ Pascal, on each discette 
sold. You can even recompile the compiler, add features or just gain insight into 
compiler construction. 

Tiny’ Pascal is perfect for writing text processors, real time control systems, 
virtually any application which requires high speed. Requires: 36K CP/M. Supplied 
with complete user manual and source on discette: $85 .00. 

Manual alone: $10.00. 


ENCODE/DECODE: A complete software security system^L CP/Ll. Encode/ 
Decode is a sophisticated coding program package which transforms data stored 
on disk into coded text which is completely unrecognizable. Encode/Decode 
supports multiple security levels and passwords. A user defined combination 
(One billion possible) is used to code and decode a file. Uses are unlimited Below 
are a few examples: 

• data bases • general ledger • inventory 

• payroll files • correspondence • accounts pay/rec 

• programs • tax records • mailing lists 

Encode/Decode is available in two versions: 

Encode/Decode I provides a level of security suitable for normal use 
Encode/Decode II provides enhanced security for the most demanding needs 
Both versions come supplied on discette and with a complete user manual 
Encode/Decode I: $50.00 

Encode/Decode II: $100.00 Manual alone: $15.00 


— INTERCOMPUTER COMMUNICATIONS 

I trlM. a complete intercommunications package for linking your computer to 
other computers. Link either to other CP/M computers or to large timesharing 
systems. TERM is comparable to other systems but costs less, delivers more and 
source is provided on discette! 


With TERM you can send and receive ASCII and Hex files (COM too. with 
included convertion program) with any other CP/M computer which has TERM or 
compatible package. Allows real time communication between users on separate 
systems as well as acting as timesharing terminal 

• Engage/disengage printer • error checking and auto retry 

• terminal mode for timesharing between systems • conversational mode 

•send files • receive files 


Requires 32K CP/M. 

Supplied with user manual and 8080 source code $110 00 
Manu al alone: $15.00. _ 

CP/M Formats: 8" soft sectored, 5" Northstar, 
j 5" Micropolis Mod II, Vector MZ 

MICRODOT 
CATALOGUE $1 

welcome hare 




54 POWER STREET HAWTHORN VIC 3122 03 819 2411 TELEX AA38466 


*CP/M REGISTERED TRADEMARK DIGITAL RESEARCH 


Supplied with instructions on discette $50 00 First in Software Technology 
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RAM Expansion 
the DREAM 6800 


4K 
for 

The long-awaited DREAM 6800 expansion project is here! This un¬ 
complicated circuit allows DREAM users to expand their computer’s 
memory to a total of 4K and fits inside the cabinet of the original 
DREAM. It’s just the thing for those who have gone beyond the initial 
stages of programming and now wish to write longer programs. 


by K. ZALKALNS 

Although CHIP-8 is a very memory effi¬ 
cient language, I and no doubt other 
owner-drivers of Dream computers have 
had times when the available memory 
storage is just not large enough. A quick 
answer is to make simpler therefore 
shorter programs, but that seems to be a 
retrograde step. 

With more RAM, various possibilities 
suggest themselves. Often used 
subroutines could be pre-stored at the 
top of the stack, and called from a 
number of programs, a block of pro¬ 
grams could be entered at once and a 
key pressed to select a chosen program, 
or even "number crunching", etc, etc. 
But enough of suggestions. After 
building the board you can dream up 
your own ideas on how to use it (sorry 
about the pun). 

I decided to limit the expansion of 
memory to a total of 4K. This is the max¬ 
imum extension which is possible 


without buffering the data and address 
lines, and in any case the 12-bit address 
operand of the CHIP-8 language will only 
allow addressing up to location OFFF 
(4095 decimal). Because of the efficiency 
of the CHIP-8 language, 4K of memory 
should be ample. 

To keep the circuit simple several 



Published in May , /une, July and August 
7979, the DREAM 6800 was a highly 
popular project. 


signals are taken from the main board. 
The conditions required to address the 
RAMs for the CHIP-8 use are that address 
lines 14 and 15 are low and lines 10 and 
11 are decoded to select the correct IK 
block (see table 1). The signal for the 
former function is already available at 
pin 6 of IC10 (74LS10), labelled RAM and 
can be used as the enable input for the 
address decoder ('A 74LS139). The four 
decoded outputs (active low) are then 
used to select the correct RAM. The 
Read/Write function is also available at 
IC10 (pin 12) and is fed to the WE input 
of all RAMs. 

The only further decoding required is 
to supply RAMI with the BA signal for 
DMA (Direct Memory Access) use for the 
video page. This can be achieved in two 
ways. The first is to cut the track near pin 
13 of 102 and apply the Cl signal from 
the extension board to the same pin, 
leaving the main board RAMs in their 
current location. The other method, 
which I opted for, is to use one gate of a 
74LS08 on the extension board with the 
BA signal taken from the expansion bus. 
This does mean most of the package is 
unused, but the price is low enough and 
the main board doesn't have to be 
mangled in the process. If you use this 
approach there will be no RAM chips on 
the main board. The entire 4K memory 
will be on the expansion board. 


Now get OHIO SUPERBOARD II 

Computer with quick delivery 

Ohio Scientific Superboard II 

The first complete computer system on a board. Includes 
keyboard, video interface and audio cassette interface. 

8K BASIC-ir -ROM; 4K RAM. Requires power supply + 5V at 3 
Amp. 

“We heartily recommend Superboard II for the beginner 
who wants to get into microcomputers with a minimum 
cost. A real computer with full expandability.” 

POPULAR ELECTRONICS. MARCH, 1979 

“The Superboard II is an excellent choice for the per¬ 
sonal computer enthusiast on a budget.” 

BYTE, MAY, 1979 * Plus $42 sales tax 

ONLY $320 * 

TRENDCOM PRINTERS 

with interfaces to TRS-80, APPLE, PET, SORCERER, 
SUPERBOARD II, MOTOROLA, SORD etc. 

TRENDCOM lOO $395.00 + $48.00 tax 

TRENDCOM 200 $585.00 + $75.00 tax 

Both printers have graphics capability. 

We have moved. Our new address is: 

COMPUTERWARE, 

305 LATROBE STREET, 

MELBOURNE, 3000. 

6021006 
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If you just 
bought any 
other printer 
you *II eat your 
heart out! 
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When you want letter-quality printing you are 
usually talking big money. If you've just bought 
a word processor printer you'll know what we 
mean. 

In fact, if you've just bought a word processor 
printer you'd better not read any further. You 
might get too upset! 

The new Dick Smith Word Processor Printer 
gives you superb print quality (even three car¬ 
bons down!) at a brisk 25 characters per second. 
It uses standard Diablo-type daisywheels, giving 
you low cost replacement and a large variety of 
fonts. It uses standard business stationery, up to 
400mm wide, prints with proportional spacing, 
in two directions — if you wish. It's hundreds of 
dollars less than its nearest competitor and 
thousands of dollars less than many others! 


specifications: 

Print speed: 25 characters per second; Carriage return speed: 1000ms; Line 
feed speed: 40ms (4.25mm); Characters per line: 136 (2.5mm pitch) 163 
(2.0mm pitch); Resolution pitch: space 0.2mm, line feed 0.5mm; Form width: 
398mm maximum, Printing width: 345mm maximum; Number of printing 
characters: 96; Number of copies: onginal plus 3 copies; 

Noise level: below 65db with cover; Print Wheels: Diablo- 
compatible plastic; Ink ribbon: cloth or multi strike; Interface: 

Centronics-type parallel; Operating conditions: 

5-36 degrees C. 10-90% RH; Power requirements: 

240v/50Hz, 70 watts; Dimensions 625mm (w) x 
380mm (d) x 258mm (h); Mass 19.5 kg including 
cover, power supply. 


Credit terms available 
to approved 
applicants 


\° x 


Cat. X-3265 


y.i< 


We also offer outstanding value on this 

DOT MATRIX 
PRINTER 

Fantastic value for 
less than $1,000!!! 

This incredible dot matrix 
printer uses inexpensive fan 
fold paper Upper and lower' 
case with 125 characters per 
second print speed and a 
one lme buffer memory, plus Cut X-3255 

lots more 




SYSTEM 80 OWNERS. . . 

DON’T NEED S-100 
EXPANSION? 

Use this parallel printer interface if 
you don’t need full S-100 expansion 
Save a bundle! Uses similar connecting 
cable to S-100 interface 
Cat X-4013 C A **50 

PRINTER CABLE 

Fitted with edqe connector at one 
end. 57N-36 plug at other: suits vir¬ 
tually all Centronics-type printers. 
Use with either S-100 interface or 
parallel printer interface 

50 Cat X-4014 


$ 39 


DICK SMITH 

Electronics 




SEE OUR OTHER ADS FOR 
FULL ADDRESS DETAILS 
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4K RAM EXPANSION FOR DREAM 6800 


lust two ICs, in addition to the memory chipsare required for this RAM expansion. 


As can be seen from the board pattern, 
a single sided board has again been used 
to keep the cost down, so there are a 
number of wire links to install. Whether 
you make your own board or buy one, 
the first job should be to check for shorts 
or breaks in the tracks, as most of them, 
of necessity, are closely spaced and 
quite narrow. Next, solder the 23 wire 
links, using sleeving where necessary, In¬ 
stall 1C sockets for the RAMs and bus ex¬ 
tension at least, and finally the two 

capacitors and TTL ICs. _ _ 

The extra two signals RAM and WE 
must now be obtained from the main 
board. If you didn't follow the advice 
given for building the main board, and 
did install sockets for all the ICs a simple 
method is available. Take a 14 pin 
header, solder and an 1C socket to the 
top and like magic, you've now got a 
high rise so cket for IC10. Solder leads 
from pin 6 (RAM) and pin 12 (WE) and 
you're in business. If you did solder the 
ICs either PC pins will have to be install¬ 
ed at the correct locations, or alter¬ 


natively, the two leads could be 
soldered to the bottom of the board. 
The only other leads required are for 
power, which can come from the two 
pads between the expansion sockets on 
the main board. 


The extra board has been designed to 
mount above the main board over the 
expansion sockets by using spacers and 
longer screws. Prior to fitting the board, 
thoroughly check it again. It's better to 
be safe than sorry. If everything checks 



One-Second Desoldering 

SODER-WICK 


Hold Soder-Wick on 
termination with hot 
soldering tip. Wicking 
action soaks up solder. 

2 . 

Remove tip and braid. 
Termination is left 
clean and free of 
solder. 



Soder-Wick is a specially treated 
copper braid which soaks up 
molten solder like a sponge. 

Desolders a P.C. pad in a second 
or so: acts as a heat sink to 
protect circuits and components. 

From your Components supplier or ring: 

Royston Electronics 

(02)709 5293 (07)391 8011 co 

(03)543 5122 (08)42 6655 g 

(002) 34 2233 (09) 381 5500 <0 
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Above is the full-size artwork for the PC board while below is the component layout diagram. 


out OK, it's time for the big test. 

Remove the RAMs from the main 
board. Don't forget they are MOS 
devices, so chain yourself to your earth¬ 
ed metal workbench before handling 
them. You don't want to blow their 
brains out, now, do you? Plug in the bus 
extenders (the address lines plug into the 
socket nearest the corner on the main 
board) and the other connections and in¬ 
sert the ICs on the RAM board. The next 


TANDY 


COMPATIBLE 

Printers, Expansion Units, 
Disc Drive, Software. 

DIRECT FROM 
THE U.S. 

Write for our Catalogue 

COMPUTER IMPORTS 
PTY. LTD. 

P.O. BOX 7, PORT ADELAIDE, 
S.A., 5015 

PHONE (08) 26 88065 
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step is obvious. Take a deep breath to 
steady yourself and switch on. If all is 
well you should be confronted with a 
totally awe uninspiring picture, very 
similar or identical to the one displayed 


prior to brain surgery. Think of that - a 
Dream 6800 that to all intents and pur¬ 
poses appears to be stock-standard, but 
is in reality waiting for you to fill it's vast 
memory with useful things to do. ® 


DREAM EXPANSION KIT 

DESIGNED ESPECIALLY FOR THE DREAM 6800 and 6802 
The P.C.B. in the kit has provision for: 

• 8K RAM • 2 PIA’s • 1 EPROM • Address buffers • 
Select logic • Drive transistors for off-card optocouplers 4K 
EXPANSION KIT $99.00. (Improved specification) consists 
of Dream-sized fibreglass P.C.B.; 4K RAM with sockets; ad¬ 
dress buffers, select logic; connectors and instructions. 
(The 1K on the Dream board is transferred to this board 
making skin total, expandable to 8K). A fully populated board 
draws less than 2 Amps. 

3 Amp POWER SUPPLY KIT $45.00 now available separately 
Post, packing and insurance $5.00 on all orders. 

Phone C.O.D. orders are accepted. C.O.D. $2 extra. 
Phone for details of Sydney counter sales. 


J.R. COMPONENTS 


P.O. BOX 128, EASTWOOD 
N.S.W. 2122. Ph (02) 85 3385 
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mEnsfl campuTERs 

PTV. LTD. 

Suite 3. 454 St. Kilda Road, Melbourne, 3004. Telephone: (03) 26-5683, 26-6150. 


FINDEX — The Real Computer 



THE WORLD’S FIRST PORTABLE MICROCOMPUTER 
Battery or mains operated 

RAM 48K to 2 megabytes, bubble memory to 2MB, gas plasma 
display, optional audio, printer, mass storage mini floppys to 
800K bytes, hard disk to 195 megabytes, acoustic coupler, 
S-100 bus, battery optional, CPU with real time clock. For 
dynamic businessmen on the move. Ideal for real estate 
agents, insurance brokers and accountants. 


TM 


SUPE3BRAIN 

SERIES 

BUSINESS 

SYSTEMS 


Priced competitively from as low as 
$4995. 



Powerful, multi-purpose microcomputer systems. 


TYPICAL APPLICATIONS 

Debtors ledger and statements, creditors ledger and remittances, general ledger 
and trial balance, order entry/invoicing, sales analysis, payroll/wages, enquiry, word 
processing, mailing, record keeping, ledger card, doctors office, real estate, agency 
accounting, hotel/motel accounting, branch office accounting. 

INDUSTRIAL MICRO SYSTEMS SERIES 8000 

The Industrial Micro Systems Series 8000 utilises 8080/280 CPU for high 
speed SI 00 based computing. The systems can support multi tasking and multi 
user applications in excess of 500KB of main memory utilising 8, 16 or 32KB 
memory Boards. We offer 64KB RAM, one 5%" SSSD floppy, 32 megabytes of 
Hard Disk, 16MB fixed and 16MB removeable, Televideo 912B Screen, Anaden 
150CPS printer, two RS232 points with cabling etc, CPM or MPM and a 
complete IMS Software Package comprising Debtors, Creditors, Order Entry, 
Inventory and General Ledger. 

Special Price $26,243. 


Dealers for Opal in Victoria. 

Sole Distributor for Findex, Victoria and NSW. 


SUPPLIERS FOR 
NDKS S-4000 


MATHEMATICS 

C (u) = .T. Sin wT/2_ 
Kw) al wT/2 


e« 2 = 4KTR ( f 2 -f i ) 


L, = lOloggL X S. <dB) 


A 2 +B 2 =C 2 
A 2 +B 2 =C 2 


r( u i = ,-r Sin wT/2 )B „ 2 
Kw) al wT/2 


e* 2 = 4KTR ( f 2 -f, ) 


L, = lOlog X S. (dB) 


A 2 +B 2 =C 2 
A 2 +B 2 =C 2 

C (u) = T Sin WT/2, e -|KT/2 

F(w) al wT/2 
e M 2 = 4KTR(fj-f, ) 

L, = lOlogg^j- X S. (dB) 
A 2 +B 2 =C 2 

A j +B 2 =C 2 
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Is this the programming language of the future? 


PASCAL 


by A. J. SALE 

Professor of Information Science, 
University of Tasmania. 


Pascal is expected to be the next programming language to be 
widely implemented on microcomputers. Its adherents claim 
that its firm basis in structural principles make it easy to use and 
give it a power and flexibility unmatched by other languages. 
However, as this article reveals, even Pascal has its short¬ 
comings. 


you pick up a journal that deals with 
microprocessors and their design or ap¬ 
plications, you will soon find the pro¬ 
gramming language Pascal mentioned. It 
is common to find that microprocessor 
engineers and programmers who use 
Pascal genuinely believe that it is better 
than any of the alternatives, provided 
they made an effort to get to know it. 
Why? 

Perhaps the main reasons can be out¬ 
lined as follows: 

• Pascal is a programming language 
based on firm theoretical principles and 
good data structuring methods. 

• It is designed to make it easy to write 
correct programs and difficult to write in¬ 
correct ones. 

• It is not difficult to generate highly effi¬ 
cient object code from Pascal source 
text. 

• Because Pascal is based on abstrac¬ 
tions rather than specific machines, pro¬ 
grams and programming skills are inter¬ 
changeable between machines. 

• The data-structuring techniques which 
are used in Pascal usually eliminate the 
need for machine code programs. 

Needless to say, Pascal is not perfect. It 
was designed to be a good general- 
purpose (not all-purpose) language and 
consequently has some deficiencies. The 
most important of these is the lack of 
any real-time features. 

In the following sections each of these 
points will be expanded and discussed; 
but first some background. 

BRIEF HISTORY 

Pascal was developed in the late 1960s 
by Professor Nicklaus Wirth in Zurich. 
His aim was to create a programming 
language based on a small number of 
fundamental concepts which would be 
structured to allow programming to be 
taught as a systematic discipline, and at 
the same time provide a powerful and 
concise language for the development of 
complex system software. 

The acceptance and spread of Pascal 
has been so rapid that, for example, it is 
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now taught in about 90% of the 
Australian universities that have com¬ 
puter science departments. 

Although first implemented on big 
computers, Pascal is not restricted to 
mainframes. Many software firms are 
now writing accounting packages and 
word processing systems in Pascal for 
use with minicomputers. However until 
recently implementations of Pascal for 
microcomputers were rare. 

There were two reasons for this; size, 
and architecture. Until memory costs re¬ 
duced, the sheer size of a Pascal com¬ 
piler was a deterrent. Further, the ar¬ 
chitecture of microprocessors was not 
suited to the use of the output of the cur¬ 
rently available compilers. Pascal for 
microprocessors has had to wait until 
someone had the time to write a com¬ 
piler specifically designed for micros. 

These problems have been largely 
overcome. Firstly, an interpreter-based 
Pascal system, originated by the Univer¬ 
sity of California at San Diego (UCSD), 
has been applied to microprocessors. A 
version of UCSD Pascal is now available 
for the Apple II, running in about 48K 
bytes, which provides an operating 
system, compiler, graphics, file manage¬ 
ment, etc, all on a single mini-floppy 
disc. 

Secondly, a microprocessor has been 
designed specifically to run Pascal; the 
Western Digital Pascal Micro-Engine. No- 
one has ever even suggested designing a 
machine specially to run Basic! 

Thirdly, optimising compilers now ex¬ 
ist. Typically these are cross-compilers, 
running on a microcomputer or main¬ 
frame but generating code for a micro¬ 
processor, which can then be loaded in¬ 
to a ROM. 

THE ROLE OF 
ABSTRACTION 

The first and most important reason for 
the popularity of Pascal is the high level 
of abstraction of the language. 

Languages designed in the early days of 
computing may be chacterised as flat; or 
in other words they are all of a single 
, 1980 


level. Reasonably good examples are 
Fortran and Basic. The flow of control 
through a Basic program is basically se¬ 
quential, with linkages set up by GO TO 
or IF statements. (The FOR-NEXT con¬ 
struct is an exception.) It resembles a 
bowl of spaghetti: the flow of control is 
difficult to understand and it is very dif¬ 
ficult to make anything substantial out of 
it. Pascal follows the direction that Algol 
60 and PL/I indicated; the flow of pro¬ 
gram control is generally specified by 
some simple compound constructs. 

In the case of Pascal, however, the 
compound constructs are chosen to con¬ 
form to one of the basic tenets of struc¬ 
tured programming; there should be on¬ 
ly one entry point to the construct and 
one exit point. 

Pascal, being a practical language, as 
well as a gooa one, still retains the goto- 
statement for emergency use. It is very 
seldom used as it is not necessary for 
most purposes. 

However the underlying abstractions 
are not restricted to the control flow. 
Even more importantly, the basic data 
types are well-founded and a good set of 
structuring methods are provided. To 
take the basic or primitive data types 
first, Pascal builds on the work of C.A.R. 
Hoare, and provides facilities to define 
types which consist of a small 
enumerated set of values: 

type 

SwitchStatus = (On, Off); 

GirderSection = (Channel, Ibeam, Box, 
Tbeam, Other); 

It is therefore not necessary to encode 
switch positions into boolean values for 
example (which they are not) nor to en¬ 
code GirderSection into small integers. 
You can define types which are more 
natural to the problem. Such a facility 
does not exist in any other commonly 
used language. Of course, the important 
specialised types which are familiar from 
these older languages also exist, and are 
regarded as pre-defined types: 

boolean truth values = (false,true) 
char the character set, eg, "a", "b", 

.. • . etc 

integer the whole numbers in a finite 
range 

real the approximations to real 
numbers over a finite range 

Pascal provides five structuring 
methods for packaging up data and all of 
them are provided with considerable 
generality. The most familiar to Fortran 


AUSTRALIA HAS 
NEVER HAD A 
MAGAZINE LIKE 
UNTIL NOW! 


THIS 



AT THE FRONTIERS 
OF KNOWLEDGE 

The adventure of science is 
all around us. Now there is an 
Australian magazine to share 
it with you. 

AWAKENING A 
SENSE OF WONDER 

The first issue of Omega 
examines the joining of mind 
and computer. . . the destiny 
of mankind in space . . . new 
insights into ESP, the origins 
of the universe, the UFO 
debate . . . 

BRINGING 
SCIENCE TO LIFE 

Startling new light on our 
changing climate . . . 
research into sexuality and 
smell ... the latest 
technology of 
communications ... a 
magnificent fold-out feature 
on medicine’s future . . . 

GIVING NEW 
ANSWERS 

Australia’s secret role In the 
nuclear balance of terror . . . 
cancer: does personality put 
you at risk? . . . first-ever 
look at the surface of Venus 
. . . Australian quest to defeat 
a deadly virus . . . 


LOOK 

FOR IT AT YOUR 
NEWSAGENTS 


TOMORROWS 

MAGAZINE 

TODAY! 


Omega Is more than an 
entertainment, it’s an 
adventure. More than a 
magazine, it’s a unique 
experience. Try it. 




AT LAST! 

A REAL COMPUTER 
IN KIT FORM 


Real Computing Power 
available at kit prices 

The Compukit 101 is a real computer — 
start with 4K RAM memory and full 8K 
Microsoft Basic in ROM. The Compukit 
101 connects directly to your TV — just 
assemble, hit 'RETURN' and GO! A 
cassette interface allows you to use a 
normal cassette recorder to save and load 
programs. 

Because the Compukit is available only as 
a kit, the savings are enormous. 

Look at these features 

The Compukit 101 is based around the 
ultra-powerful 6502 microprocessor — 
best value and most powerful 
microprocessor. 

* Steady clear picture using 50MHz 
refresh 

* Display of 48 characters x 16 lines — IK 
memory mapped video system providing 
high speed access to screen display for 
games and graphics. 

Extensive 256 character set which 
includes full upper and lower case, 
mathematical symbols, and graphics 
characters. 

* Full 8K Microsoft Basic in ROM 
compatible with APPLE, PET, SORCERER 
programs — much faster than currently 
available personal computers. 

Video output and VHF high grade 
modulator which connects directly to the 
aerial socket of your TV set. 

* Fully stabilised 5V power supply, 
including transformer. 



Rugged construction 

A full and detailed assembly instruction 
manual is included with the Compukit 
101. Only the best materials have been 
used for this kit: 

* High quality thru plated Printed Circuit 
Board with all I.C.s mounted on 
sockets. 

Clear, easy-to-follow layout. Simple 
soldering due to clear and concise 
instructions compiled by Dr. T. Berk. 

* Professional 52 key QWERTY 
keyboard in 3 colours — software 
polled, meaning that all debouncing and 
key decoding is done in software. 

* Absolutely no extras required. 


Tested and Tried 

The Compukit 101 is Europe's best selling 
computer kit, with good reason. And now 
it's available in Australia, fully modified 
for VHF television. 

* Up to 8K RAM can be mounted on 
board. (4K RAM addition only $85). 

* 40-line expansion interface so<?ket on 
board for attachment of extender card 
containing 24K RAM and disk controller 
(Ohio Scientific compatible). 

* RS232 interface on board for printer 
connection. 

Standard KANSAS CITY tape interface 
providing high reliability program storage 
— use on any standard domestic tape or 
cassette recorder. 

If You Want to Learn about 
Computers, But Didn't Know 
which Machine to Buy, then 
this is the Machine for You 

The Compukit 101 allows you to develop 
programs in either BASIC or machine 
language. 

* The BASIC is the best BASIC 
developed: Microsoft are internationally 
recognised as the industry leader. 

* Number range from 10 -32 to 10 +32 . 

* Scientific functions (such as EXP(X), 
SIN(X), LOG(X), etc), string variables, 
string functions, subscripted variables. 

* 6502 machine code accessible through 
powerful 2K machine code monitor on 
board. 


I- 

To: MELBOURNE HOUSE (Australia) PTY LTD 24 Peel Street, Collingwood 3066, Victoria 


1 


No Extras Needed — 

Just Hit RETURN and Go 


Please send me 

—Compukit 101 kit, including all parts, manual, 
RF modulator and power supply 

—Additional 4K RAM Memory (fits on board) 

—Case for Compukit 
—Assembler/Editor tape 
—Screen Editor tape 
_Space Invaders (8K) 


Name: _ 
Address: 


$ 595.00 
85.00 
80.00 
25.00 
6.95 
14.95 


I enclose cheque for $ 


Postcode: 




The Compukit 101 is available complete 
for $595. No hidden extras. Includes RF 
modulator, Power Supply, Manual, Sales 
Tax, Post and Packing. 



FREE Sampler tape 
including powerful 
DISASSEMBLER and 
MONITOR with each 
kit. 


FREE Space Invaders 
(8K) program with 4K 
RAM add-on if ordered 
with Compukit 101 kit. 


L 


















PASCAL 


HAS A HIGH LEVEL OF ABSTRACTION 


or Basic programmers is the array typing 
method (dimensioned variable in older 
languages). The basic abstraction lying 
behind the array concept is that an array 
is a mapping from each value in an in- 
dextype onto a componenttype. In 
Pascal, an array type declares just those 
things: 
type 

Register = array [BitRangeType] of 
Boolean; 

Histogram = array [Category] of Load; 
GirderData = array [GirderSection] of 
Inertia Moment; 

The next basic structuring method is 
that of the record. A record is an ag¬ 
glomerate of possibly differently typed 
objects and serves to represent two 
basic abstractions: the cartesian product 
(where all values form some sort of com¬ 
posite) and the union (where one of the 
possible values and no more at any one 
time is the composite value), 
type 

Spotlight = record 

switch: SwitchStatus; 

filter : (White, Red, Yellow, 

Green, Blue); 

kVA : real; 

end; 

The above example illustrates the pro¬ 
duct: all of the listed attributes describe 
the composite object to which we agree 
to give the type name spotlight, 
type 

T woPi nPowerSocket 

= record 

case supply : SupplyKind of 
AC : (RMSvoltage : real; fre¬ 
quency : real); 

DC : [DCvoltage : real; 
polarity : (LeftPositive, Right- 
Positive)]; 
end; 

In this case we see the composite ob¬ 
ject can have one of two kinds of values, 
discriminated by the value of the first at¬ 
tribute supply. The type SupplyKind 
should be considered to have been 
defined earlier by: 
type 

SupplyKind = (AC,DC); 

The lack of this kind of structuring in 
Basic and Fortran requires programmers 
in invent clumsier substitutes and to 
maintain control of their substitutes. In 
Pascal this is automatic. For example, if 
Socket 21 is a variable of type TwoPin- 
PowerSocket then we can write a brief 
program to print out its characteristics: 
if (Socket21 supply = AC) 
then begin 

write ("AC: AT", Socket 21.frequency, 
"HZ"); 

end else begin [it must be DC now, of 
course] 

write ("DC: POLARITY"); 
if (Socket 21 polarity = LeftPositive) 

then begin 


write ("+—"); 

end else begin 
write 
end; 
end; 

Two more structuring types can be 
covered briefly. One is the file type, 
which is based on the abstraction of a 
potentially infinite sequence of objects 
of the same type: 
type 

String = file of char; 

TimeSample = file of SampleData; 
RainfallRecords = file of Daily Records; 

The other is the pointer structure. 
Pascal permits the creation of com¬ 
plicated structures involving variables by 
means of pointer variables. A pointer 
type points to an instance of its element- 
type. A simple example is afforded by a 
family tree tracing only the female line of 
descent. The basic types are: 
type 

PointerToPerson =f Person; 

Person = record 

name : string; 

mother, 

nextsister, 

eldestdaughter : PointerTo¬ 
Person; 

end; 

However the structure I have left to last 
is probably the most useful in micropro¬ 
cessor applications: the set structuring 
method. Everyone knows about sets, 
they are part of kindergarten and 
primary school lore. Pascal has sets, so 
that it is possible to declare: 
type 

DeviceRegister = set of 0 15; 

Occurrence = set of Category; 

The set structuring method is 
associated with special operations, such 
as * (set intersection), + (set union) and 
- (set difference). Membership of a set 
can be tested too. The point of all this is 
that practically all the bit-fiddling that 
assembly language programmers are 
wont to do and which serves as an ex¬ 
cuse to escape from the confines of a 
high-level language for "reasons of effi¬ 
ciency", can be seen to really be set 
operations. 

For instance imagine that a set of 0 . . 
15 is represented by a set of 16 bits, each 
of which is 1 if the corresponding value is 
present and 0 if not. Then set inter¬ 
section is equivalent to masking (the mis¬ 
named AND); set union is equivalent to 
insertion (the misnamed OR), and set 
membership is equivalent to testing for a 
bit, or bits. 

The concept is simple and natural but 
unfamiliar to many programmers simply 
because of the lack of it in early 
languages. The set type usage often can 
serve as an index of how far a program¬ 
mer has achieved a mature Pascal style 
by realising its possibilities. 


CORRECTNESS AND 
SECURITY 

Knowledge about how to design pro¬ 
grams has progressed far since the early 
computers were built, or the first high- 
level languages defined. Just as no com¬ 
petent engineer would just throw a 
bridge together to see if it worked, no 
competent programmer would write a 
program that way either. It suffices for 
small programs (say less than two pages 
of source text) and for learning students 
but anything more demadns greater 
assurance of correctness. 

Testing programs is, of course, only a 
palliative. Testing can never prove that a 
program is correct, only that it isn't. In¬ 
stead, good programmers design a cor¬ 
rectness proof along with the program 
desien, so that both progress together, in 
mucn the same way that engineers 
design structures. The abstractions on 
which Pascal is based carry with them 
some axioms to which they conform and 
which are essential for any process of 
logical deduction of a program's 
correctness. 

However, there is another aspect to 
security. Pascal is what is called a strong¬ 
ly typed language. This means that all of 
its objects are associated with a type, 
and that a set of type rules enforce the 
use of the objects so as to limit misuse. 

By means of contrast, assembly 
languages for microprocessors are un¬ 
typed (there is no concept of type in 
most microprocessors) and Fortran is 
weakly typed (there are some types, but 
restrictions are only weakly enforced). 

The net effect of this is that Pascal pro¬ 
hibits most common programming mis¬ 
takes. You cannot inadvertently over¬ 
write an address with a character value, 
for example, unless you deliberately set 
out to do so. In addition, such errors are 
caught at compilation time, not while 
running. Some people object to this, pro¬ 
bably because they are used to relative 
freedom. But what, after all, does it 
mean to use logical masking operations 
on integer variables? In abstract it is 
meaningless; at best it is representation- 
dependent and therefore not trans¬ 
ferable to all computers. Pascal has 
therefore been called a patriarchal 
programming language by analogy with 
the patriarch of old who ruled the tribe 
with a rod of iron and knew what was 
best for them! 

The net effect of these and other ap¬ 
parently restrictive rules in Pascal is that 
an economical aid to correctness is 
available and that most of those annoy¬ 
ing and difficult-to-find errors that per¬ 
vade Fortran programs are simply not 
possible. It is the hallmark of a good 
designer that he does not solve pro¬ 
blems but where possible he makes 
them go away. Pascal does just that. 

EFFICIENCY 

Without analysing the causes in detail, 
note that compilers for Pascal are usually 
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COMMODORE 

AND 

MICROPRO 
DESIGN 
JOIN FORCES! 




:TM 




CBM 


MicroPro Design is now able to offer the Commodore microcomputer systems at 
prices you can afford! We specialise in the design and manufacture of custom 
microcomputer equipment and have turned our efforts to the CBM and PET. 

Besides having the full range of standard Commodore products available, we can 
CBM anV Piece ° f equipment f ° be COnneC,ed the 

I° u ^R N n . n T ° K w a, .f° use ou [ MicroCon general purpose microcomputer as a slave to 
he CfM This allows you to connect A/D, D/A converters, digital inputs and diaital 
outputs for industrial control, monitoring and data acquisition. Programs for the 

S ST&X* in the CBM and IOaded dow " the IEEE to 


A few of the current devices now available for use with 
IEEE488 - RS232 INTERFACE 
IEEE488 - CENTRONICS INTERFACE 
IEEE488 - DIABLO (RICOH, QUME) 

IEEE488 - MICROCON INTERFACE 
CITOH PRINTER (80 COL, 125 CPS) 

DIABLO WP PRINTER (WITH INTERFACE) 


CBM and PET: 
$350.00 
$250.00 
$420.00 
$ 200.00 
$970.00 
$3,500.00 


^onnMMHf e c S «! nCl * Ude /?! , c ? bies and connectors where applicable but do 
not include sales tax. (Dealer enquiries invited.) 

Write or call for prices on all the Commodore equipment. 




MicroPro Design Pty. Ltd. 


P 0. BOX 153, NORTH SYDNEY, NEW SOUTH WALES, 2060 AUSTRALIA 

H ° USE ' 6-8 CLARKE ST., CROWS NEST, NSW, 2065. 
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PASCAL 


" "" engineers do not need to be told about 

FOR PROGRAM PORTABILITY f he be u nefits of standardisation, they 

know them quite well already. 


smaller and faster than Fortran com- 
ilers. The predominant reason is the 
etter structure of the Pascal syntax but 
it is also interesting to realise that most 
Pascal compilers are written in Pascal. 
We are, however, more interested in the 
efficiency of the generated programs. 

In big-machine practice, speed is often 
important. The constructs of Pascal have 
been carefully chosen so that good code 
can be readily generated and it is very 
rare to find a Pascal system whose ex¬ 
ecution speed is worse than a Fortran or 
Basic compiler (unless the latter is highly 
optimising and the former is not.) 

In small computers, and especially 
microprocessors, speed is seldom 
critical. When it is, the sections of code 
which consume most of the time can be 
given more attention. Space occupied by 
program and data may be much more 
important. 

Producing compact machine code for 
microprocessors is the most difficult task 
of all. Many microprocessors require 
cumbersome schemes to address 
memory, or a plethora of special cases 
must be allowed for in order to write 
compact code. These problems are not 
unique to Pascal, and must be faced by 
all compiler-supported languages on 
microprocessors. (Basic sidesteps these 
by usually being interpretive). On com¬ 
puters without these addressing pro¬ 
blems, such as minis and most main¬ 
frames, the production of compact code 
from Pascal is not difficult. 

PORTABILITY 

There are at least two aspects to por¬ 
tability: the ability to transfer skills bet¬ 
ween machines and the ability to 
transfer programs between machines. 
The first is probably one of the most im¬ 
portant to microprocessor applications, 
where the designer is faced with a wide 
range of almost equivalent processors, 
each with its own idiosyncratic and ir¬ 
regular instruction set. Attempting to 
cope with all of these at an assembly 
language level is a nightmare. 

Pascal tackles this problem simply by 
being what it is: a high-level language 
based on sound abstractions. If the 
abstractions and the concepts that give 
rise to them are soundly based, then 
they are not specific to any particular 
computer. Also, if they are basic, then 
there will exist a reasonably efficient way 
of mapping the abstraction onto any par¬ 
ticular processor. Thus the notion of an 
integer is a very familiar abstraction 
although in a particular processor the ac¬ 
tual mapping of the interger abstraction 
onto machine numbers is limited by the 
number of available bits and cast into 
some concrete representation such as 
two's-complement, sign-and-magnitude, 
etc. 

Pascal has no real competitor in the 


transferability of skills between 
machines: it is the only significant and 
useful language to have the availability 
necessary. There have been, of course, 
other proposals but none of them have 
met with the acceptance that Pascal has 
and it is pointless to discuss non¬ 
competitors. The new language Ada 
(named after the world's first program¬ 
mer, Countess Ada August Lovelace) 
which has been developed by the US 
Department of Defence will bear wat¬ 
ching in a few years' time, however. 
Much depends on its evolution. 

The second aspect of portability is the 
ability to transfer a program from one 
machine to another. This affects people 
who design microprocessor applications 
(such as traffic lights or sewing machines) 
because they are not necessarily locked 
into one supplier, or even one type of 
chip. It also benefits people who write 
software for profit, such as word¬ 
processing units, intelligent terminals, ac¬ 
counting software and similar ap¬ 
plications. The present state of the art is 
that Pascal programs are at least as por¬ 
table as Fortran programs. 

Consequently, it is quite possible for a 
development team to work with a wide 
variety of microprocessors. Each will de¬ 
mand slightly different knowledge, such 
as of the I/O interfaces and their opera¬ 
tion, but the common programming 
language can well be Pascal. Indeed, 
some software suppliers go even further 
and ensure that there is a family of com¬ 
pilers for different target computers and 
with uniform compiler control options, 
diagnostics, format, etc. This is obviously 
economical and sensible. However 


WHO NEEDS ASSEMBLY 
CODE? 

From time to time, if you program 
minis or micros in Fortran, you need to 
lapse into assembly language to achieve 
some particularly useful function which 
is not available in the language. In Pascal, 
that need is much diminished. 

Many of the lapses can be observed to 
deal with bit-picking or masking or un¬ 
packing and packing structures. In 
Pascal, both of the first two uses can be 
handled through the set facilities or by 
utilising packed arrays of booleans. Pack¬ 
ing and unpacking are virtually auto¬ 
matic and delegated to the compiler 
(which does the function with far less er¬ 
ror). Therefore the excuses to use 
assembly language are relegated to 
something very foreign to the high-level 
language, such as an instruction that in¬ 
verts the bits end-for-end in a word in 
preparation for an FFT algorithm or in 
those cases where there is a time-critical 
section of code which must be written to 
be as fast as possible. 

Of course, there is nothing new in this 
development. I have been through the 
same phases twice before, with the 
mainframes and the minicomputers. At 
first the perception of a new tech¬ 
nological breakthrough in cost drags in 
new people to computing. The new 
computers are worked on avidly and the 
devotees memorise the bit patterns and 
rogram the machines in binary, octal or 
exa-decimal. 

Then, tiring of this, they turn quickly to 
assembly languages. This phase lasts 
slightly longer, because it is still possible 
to indulge in "programming tricks" but 


dom^utsA (lo u. titiy iPfy. jOtd. 

“THE MICROCOMPUTER PROFESSIONALS” 

Thinking of purchasing a microcomputer system or adding to the one you 
already have? Make a good investment - invest a little bit of time to talk to the pro¬ 
fessionals at Computer Country. Remember the quality of the after-sales hardware 
service and continual after-sales software and hardware advice you get is just as im¬ 
portant as the price of the system you buy. Come and have a chat with the profes¬ 
sionals of Computer Country just once and you'll realise how much heip we can be in 
enabling you to get the most out of your microcomputer system. 

Computer Country stocks a wide range of microcomputer hardware including 
the Apple, Northstar, Commodore, Texas Instruments, NEC, Impact Data and many 
more. We carry a wide range of software for many systems including the TRS-80. We 
can also help you in customising software for your specific application. 

Our service department not only completely backs up all hardware purchased 
from us, but invites enquiries from those who have purchased elsewhere and have 
hard-to-fix problems. 

MAKE A SMART MOVE - COME TO 

(lomp.u.tz'i (Lountvj JltcL 

338 QUEEN STREET, MELBOURNE, VIC. 3000 
Telephone: (03) 329 7533 
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The Rolls 
Royce of 
personal 
computers 


or the basis 
for a 


fine 


business! 
system 

_ Yet the Sorcerer 
will still cost you less! 


Looking for a really serious small 
computer? Feature for feature , dollar 
for dollar, the Sorcerer is way out in 
front. When you’ve finished playing 
with the others, move up to the Sorcerer. 




* 552 . 


Credit terms 
available to approved applicants 


Cat. X-3000 
8k Memory 

$1340 

Cat. X-3001 
16k Memory 

$1395 

P&P $5.50 per unit 


Features: 

• Up to 48K RAM on board — with full S-100 expansion 
for a huge number of peripherals, etc. 

• User-definable graphics and full upper Et lower case 
character set as standard; also special character set. 

• Plug-in ROM PACS"' give you instant changeover for 
special applications: Word processing, software dev¬ 
elopment, etc. Or your own custom programs, usinq 
the EPROM PAC. 

• Numeric keypad as well as full 63 key ASCII set. 

• Centronics-type printer interface & RS-232C com¬ 
munications port built-in as STANDARD! 


jloofr at our prices for peripherals 

Video Monitor 


Suits Sorcerer, 
Tandy TRS-SO, 
Apple etc. 

Why waste money on overpriced 
monitors 7 This unit has large 30cm 
diag. screen plus it simply connects 
to your computer via an RCA socket 
240V AC or 12V DC operation. 


X-1 196 
PAP $5.50 


S-lOO 
Expansion 
Unit 


Use other manufact¬ 
urer’s peripherals with 
your Sorcerer & S-ioo 

For the serious computer owner 
Contains powerful computer 
power supply plus buffer/interface 
circuit to protect the computer in 
case of damage to the S-100 
Plus many more benefits 


X- 3 01 0 
*P&P $5.50 


Floppy 

disc 

drives 


Need more storage? Floppies are the way to 
go. Quality Micropolis disk drives added on 
to your system can give up to 1260K bytes 
capacity! 

Start with the Micropolis 1043 — it comes 
with the controller board to plug into your S- 
100 expansion unit. This gives you 31 5K. 

If you want more capacity, use the Micropolis 
1023 drive: it uses the 1043 controller 
board, so it’s cheaper — much cheaper 
($600 to be precise!) You can add up to 
three 1023 drives, bringing your total capac¬ 
ity to over one and a quarter megabytes! 
Compare the cost of our 1.26M system with 
others — and be pleasantly surprised. 

x-3205 $1350.00 X-3208 $750.00 


Sorcerer 
ROMPACS" 

Just plug them in — 
they instantly re-program^ 
the Sorcerer for specific 
uses. No problems' 

WORD PROCESSOR PAC * 

Want professional quality Word proc¬ 
essing at a fraction of the cost of 
commercial systems 7 Your Sorcerer. 
Word Processor Pac * and our daisy- 
wheel printer and you re there 1 
Cat. X-3085 $275.00 

DEVELOPMENT PAC' 

If you re serious about developing 
your own software, this is a MUST' It 
turns the Sorcerer into a powerful, 
dedicated development system for 
Z-80 assembly language programming 

Cat. X-3090 $139.50 

EPROM PAC* 

The Sorcerer is ideal for dedicated 
uses: this PAC allows an EPROM to be 
used to control the computer. Ideal for 
all types of control, systems, etc 

Cat. X-3095 $75.00 


DICK SMITH ELECTRONICS 

SEE OUR OTHER ADVERTS IN THIS MAGAZINE FOR OUR STORE ADDRESSES AND RESELLERS 


















PASCAL 


COMPUTING LANGUAGE OF THE FUTURE 


the system makes it much easier. Then, 
inexorably, the level of language grows 
to include macros and we are climbing 
up the slope to even higher levels of 
languages. At present the mainframe 
users can be characterised as a mature 
ecology of languages; the mini¬ 
computers are in a successional stage 
with only a little way to go and the 
microcomputers are just heaving them¬ 
selves out into the first flush of develop¬ 
ment. One thing extra can be said: every 
time this happens, it seems to take less 
time than before. 


REAL-TIME PROBLEMS 
WITH PASCAL 

While Pascal permits encapsulation of 
some activity within a procedure or func¬ 
tion, it does not have an adequate treat¬ 
ment which permits the inner details of a 
complex package to be hidden from 
users of the package. Thus the details of 
representation of a text-string package 
should be hidden from users of the 
package and only a few defined accesses 
permitted. This is not possible in stan¬ 
dard Pascal. 

In language where simultaneous (or 
conceptually simultaneous) actions may 
be specified, it is necessary to have the 
concept of a process, to nave facilities 


for starting processes and to have 
facilities for interlocking process while 
they access shared data. Pascal has none 
of these. 

If the language is to be used to com¬ 
municate with machine facilities, then 
either these are built in to the language 
(undesirable) or facilities must exist for 
communicating the information to the 
compiler. There are no such facilities in 
standard Pascal. 

However, Pascal is so far superior to 
any of the older languages around and 
to the special-purpose products that 
most suppliers provide, that these very 
serious disadvantages have to be taken 
and absorbed. 

Consequently, we have seen two 
developments taking place. Firstly, there 
have been a number of research projects 
mounted to examine the way that these 
prolems should be tackled. These in¬ 
clude Pascal-Plus developed in Belfast, 
Modula developed in Zurich, Ada 
developed for the US Department of 
Defence and several others. It is not yet 
clear which, if any, of these 
developments will be successful or 
useful. 

Secondly, because the applications will 
not wait, a number of compilers have 
been written that provide more or less 
clumsy methods of getting software to 


run on microprocessors, working on an 
extended Pascal. The Pascal community 
has totally resisted any pressure to stan¬ 
dardise any of these extensions, on the 
very good grounds that they are 
demonstrably clumsy and not ideal 
solutions. 

CONCLUSIONS 

At the present time, Pascal is the only 
serious language that can be considered 
for both designing programs that may 
run on a variety of microprocessors and 
for designing programs in such a way as 
to make use of the advances in software 
technology. Assembly languages are 
merely a passing phase and unsuited for 
anything substantial and other com¬ 
petitors which are at a high language 
level are not designed with the same 
care. 

However, this situation will not last. In 
a time span of probably around five to 
10 years, Pascal will have to be replaced 
by something more suited to the very 
complex task that is real-time pro¬ 
gramming. 

The time-scale depends on advances in 
computer science and in development 
of software technology. After all, it took 
Pascal 10 years to get here. 

Condensed from Proceedings of the IREE 
Australia, Vol 41 No. 1 March 1980. 


A NEW MAIL ORDER 
COMPANY 
SPECIALIZING IN 

PERSONAL COMPUTERS. 

We are a group of microcomputer enthusiasts who want to use 
our computer knowledge to increase our stake in the computer 
revolution. 

Our company’s aim is to supply throughout Australia personel 
computers at Australia’s lowest prices, these prices being possible 
by the traditional savings of mail order marketing. 

Our office is open 9 to 5 weekdays and also 7-10pm weeknights 
so that our Australia-wide clients can use STD when its cheap 
(after 9pm save 60% on your call). 

Service — The sweet taste of a “good buy” soon turns sour if the 
after s.ale service is not satisfactory. We provide full service, equal 
to any in the business, on all our lines. We support fully the 
manufacturer’s warranty and provide complete after warranty ser¬ 
vice (we give this undertaking in writing on our invoice). 

Delivery (door to door) 

1. Customer collection (or arrangement) from our premises. 

2. Arranged by us, the charges being; 


(a) one Apple — NSW $27 

— Melb, Bris, Adel $25 

— Vic, Qld, SA $34 

— Perth $36 

— WA $45 


(b) one disc drive — $11 anywhere in Australia. 

3. Smaller items by registered post, the charges being less than $ 11 

ALL CHARGES INCLUDE INSURANCE TO THEIR FULL VALUE. 

Payments — (1) Personal cheque — allow time to clear. 

(2) Bank cheque or Cash 

(3) C.O.D. but add 15% to the bill. 

A receipt will be immediately issued for all monies received. 


APPLE DISCOUNTED 

Our opening prices are a huge 

20% OFF 

the normal retail* tax free price 



Tax Free 

Tax Paid 

Save 

16k Apple II plus 

$1116 

$1283 

$312 

32k Apple II plus 

1216 

1398 

350 

48k Apple II plus 

1316 

1513 

379 

Apple Disc II 

435 

499 

126 

Apple Disc II with controller 

528 

607 

153 

Pascal language system 

396 

455 

115 

High speed Serial Comm Card 

160 

184 

46 

Parallel Comm Card 

176 

199 

51 

Mountain H’ware Clock card 

158 

182 

46 

Z80 Microsoft card 

304 

349 

87 

PAL colour card 

88 

101 

26 

PLUS: Our special 5 Va " diskette prices: Verbatim, Basf, Memorex, 
soft sector, Basf 10 and 16 sector; $40 per box of 10, including 

postage. 





Prices subject to change, and exclude delivery charges. 

* Based on Sydney Computerland price list effective 15/5/1980. 

Pledge: We will not accept an order that we cannot supply ex¬ 
stock unless the customer agrees to our expected dispatch date. If 
we fail to dispatch as agreed we will immediately and automatical¬ 
ly issue a full refund. This is printed on our receipt. 

Will you be able to find us? We will be as permanent as the per¬ 
sonal computer. 

DIRECT COMPUTER RETAIL 

32 Lloyd Avenue, CREMORNE, Sydney 2090. 

(02) 908 2235 
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Letters to 
the editor 


We’ll let readers be the judge 


After reading your comments in 
response to J. S. of Mulgrave Victoria in 
your information pages of your October 
issue, I was astounded and has prom¬ 
pted me to write. 

Mr J. S. was asking for information on 
his AM/FM tuner clock in which he was 
getting all the segments enabled. He 
went on to say that the segments that 
were supposed to be enabled were 
brighter than the ones that were suppos¬ 
ed to be off. 

The comments made by you were ob¬ 
viously made without too much 
technical thought. If pins 25 or 28 were 
open circuit how would you get some 
segments brighter than others? The se¬ 
cond part of your comments doesn't 
seem too bright either because if the 
clock chip was US all the segments 
would be the same brightness or 
nothing. 

I have had this problem myself and I 


would say it's a safe bet that Mr J. S. got 
his kit from Dick Smiths. The problem 
was that the eight transistor drivers 
(BC337, BC338) were substituted and a 
slip of paper inserted with the wrong 
lead information (opposite in fact) was 
supplied. After checking the circuit 
myself I discovered the problem and 
promptly phoned Dick Smiths (Sydney) 
to complain. They were sorry about the 
mistake and said that quite a few kits 
were released with this problem. They 
were going to put something in your 
magazine to warn people. 

We all know the close association your 
magazine and Dick Smiths have, but 
nothing appeared. Here you are telling J. 
S. to buy a new $18 1C, which I'm sure ne 
will do and then he will still have the 
same problem. I wonder how many 
chips have been sold this way, at $18 a 
pop not a bad profit for Dicky eh? 

I also wonder how many other projects 


Bright/Dim Switch 

I refer to an article "Add a Bright/Dim 
Switch to your Lights" which was publish¬ 
ed on paee 53 of the October, 1980 
issue of "Electronics Australia". 

In New South Wales it is illegal for any 
person other than a licensed electrical 
contractor or a person in the employ¬ 
ment of and under the personal supervi¬ 
sion of a person so licensed to undertake 
or carry out any electrical wiring work in¬ 
cluding the installation, repair or replace¬ 
ment of power points, switches, dim¬ 
mers, lighting fittings, etc. 

All the worlc on, and the equipment us¬ 
ed in, an electrical installation are re¬ 
quired to meet the requirements of the 
SAA (Standards Association of Australia) 
Wiring Rules which comprise Part 1 — 
Wiring Methods (AS 3000, Part 1-1976 
"SAA Wiring Rules") and Part 2 - 
Materials (a series of Approval and Test 
Specifications). 

Approval and Test Specification AS 
Cl 00 — 1972 Ap "Definitions and 
General Requirements for Electrical 
Equipment" is included in Part 2 - 
Materials, and in a published amend¬ 
ment to AS C100, Clause 3.12, "DC Com- 
onents from AC Appliances", it has 
een specified that the design of equip¬ 
ment shall be such that any direct cur- 
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rent in the neutral caused by the equip¬ 
ment does not exceed 200mA. That 
amendment will become effective on 
and from March 1, 1981. 

It would be appreciated if you would 
bring this information to the attention of 
your readers. 

G .E. Stephan, Acting Manager, 
Electricity Distribution, 

Energy Authority of NSW. 


Power Saver 

We note your reference to copyright 
and patents on the editorial page of your 
magazine but in fairness to your readers 
we feel that we should point out to them 
that the "Power Saver" described in the 
August 1980 issue is subject to an 
Australian Patent. The Patent No. is 
508,213 and was accepted on February 
1, 1980. 

Bin Anderson, 

Power Saver, 

Mermaid Beach, Qld. 

COMMENT: As noted in the article, the 
power saver project was inspired initially 
by work done at NASA in the USA. 
Readers who plan to exploit the idea 
commercially may be well advised to 
check their position in relation to the 


above letter. 
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have had queries of this nature and the 
reader put onto the wrong tram. 

To qualify myself, I have been buying 
your magazine since February 1960,1 am 
an electronics technician and I lecture in 
an electronics school. 

If Mr J. S. gets the information about 
the transistors with reversed leads all 
well and good. But I'd reckon that he is 
$18 out of pocket because of lack of 
thought on your part. 

I have certified this letter to ensure you 
get it, but I don't hold hope of it being 
published in part or whole even for Mr J. 

M. Rogerson (Mr), 

Werribee, Vic. 

COMMENT: We are grateful for the in¬ 
formation but not for the spirit in which 
it has been presented. 

If Dick Smith Electronics made a 
mistake affecting their customers, that is 
where the responsibility begins and 
ends. 

It may have been helpful to "put 
something in" our magazine but this is 
the first we have heard of it. If we had 
known of the alleged mistake, we would 
certainly have advised J. S. accordingly. 

Do you really believe that a magazine 
of our standing, or a company as suc¬ 
cessful as DSE, can afford to — or needs 
to - resort to such practices as conspir¬ 
ing to induce our readers to double-buy 
$18 ICs? 

We will publish every last word of your 
letter and let readers judge for 
themselves. 


Knotmeter 

Ref "Knotmeter" letter from BH., 
Rotorua, NZ; October, 1980 - yes, there 
is a way to determine the speed of a 
boat or ship through the water using en¬ 
tirely electronic means. 

AWA is for was) the agent for a French 
firm called BEN of Marseilles - the BEN 
electromagnetic log works on the induc¬ 
tion principle. 

An electromagnet located under the 
hull generates a magnetic field in the sur¬ 
rounding water. When the ship moves, 
the field movement generates an elec¬ 
tromotive force proportional to the 
water velocity relative to the field ie to 
the ship. A sensor generates a magnetic 
field and also picks up the electromotive 
force. 

Another system using only electronic 
means is a Doppler log using the Dop¬ 
pler effect. This system can give speeds 
over both water and over ground. It 
gives speed over the water by using the 
water mass. 

Both systems are rather complex elec¬ 
tronically, and hence very expensive 
which makes them rather unsuitable for 
yachting. 

C. F. Saroch 

CSIRO Division of Fisheries and 

Oceanography, Cronulla, NSW. 
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FEATURES: 

Included leads etc Basic on board in 
PROM unique basic interpreter affords 
single key functions up to 26 string 
handling Powerful editor High resolution 
graphics All documentation included Single 
ROM contains basic interpreter char gen, 
operating system and monitor less RAM 
required due to large PROM expandable to 
16K Small compact size connect 
your TV direct and cassette 
recorder and you’re away. 






• • v 


ROD 


_RVNG 

electromcs 


Kit tor Exidy Sorcerer EPROM Programmer to be released in August EA Kit price including Scotchcal Front Panel $75.00 
TV PATTERN GENERATOR „ , 

Kit of parts as featured in EA JUNE 1980. Dot. Greyscale. Crosshatch. Raster, Check. 

COMPLETE KIT (including Scotchcal front panel) q y 

KIT WITHOUT BOX au 

EPROM PROGRAMMER KIT 

Kit of parts as featured in EA JULY 1980 Programs 2708. 2716 & 2532. Usw with TRS 80. Sorcerer & 
Cjmpucolour Kit does not include connector from the programmer to computer. 

COMPLETE KIT (inc Scotchcal Front Panel) : a 

KIT WITHOUT CASE * !>a - sa 

DIGITAL PANEL CAPACITANCE METER 

Kit of parts as featured in EA MARCH 1980 

Four Digits. Extremely popular. t . q 

COMPLETE KIT (inc. Scotchcal Front Panel) 

KIT WITHOUT CASE * Ja aa 

TV CR0 ADAPTOR KIT (EA MAY 1980) 

COMPLETE KIT (Inc. Scotchcal Front Panel) *^ a u 

(without power adaptor) 

POWER ADAPTORS TO SUIT * Q c n 

1. 240V to 6/7.5/9V * 

2. 240V to 9V * ° a 

KITS MK3 Drill Speed Control J^.SO 

ET1 SERIES 4000 60W STEREO AMP KIT CAPACITOR DISCHARGE IGNITION $32.50 

Complete Kit Rack Mounting Case M c^cTDnoc K m^ S34 50 

Woodgrain Skied Case *189.00 8$ 

F ,„„ tP a n / AftTSAV * IUBLESEPARATELY *-0 90 8» 

Rack Mounting Case $55.00 DREAM 6802 KIT *122 92 

Wooden Sided Case $49.00 Power Supply TO Suit $29.50 

ETI 471 PREAMP KIT of parts $45.00 Hex Keypad au 

ETI 472 PS KIT of parts $47.00 ETI 568 Sound or Light Operated Flash Trig- ^ 

ET?470 STOmTp?' parts *28 50 ETI 147 ELECTRONIC DUMMY L0A0 KIT $99 00 

(without heatsink) *23.00 SERIES 3000 "MINI" STEREO AMP KIT *79.90 

ETI 480 50W KIT of parts $17.50 ETI 561 Metal DETECTOR KIT on nn 

ETI 480 100W KIT of D3rts $22.50 PLAYMASTER 40+40 AMP KIT Jlon nn 

ETI 084 Car Alarm KIT $11.50 PLAYMASTER AM/FM TUNER KIT cn 

EA TV CR0 ADAPTER KIT $29.00 PLAYMASTER GRAPHIC EQUAL fnn cn 

EA 300W POWER AMP MODULE $63.50 PLAYMASTER GRAPH ANALY KIT $99.50 

ETI 466 300W PA MODULE $63.50 EA 79SF9 Sound Flash Trigger $15.00 

EA DIGITAL CAPACITANCE METER KIT (EA ETI 58oH Ultra Sonic RX ~ 

March 19801 $52.99 ETI 585T Ultra Sonic TX $8 95 

AUTOCHIME KIT $29.75 ETI 576 ELECTROMYOGRAM KIT $89.00 

Please note we attempt to have all kits available to our customers. Provided of 
course we have the required information from the mags in time. Where a component is 
unavailable we may use a substitute or credit this cost so as to prevent delay. 

2 . Please debit my Bankcard. 

si | Bankcard No. 

||| Expiry Date. 

figs: Name . 

21; Signature. . 


ETI Digital Clock ETI 564 

At last a clock display that can 
be read at a distance; 

Kit of parts 

$79.50 ^ 

ETI 262 House Alarm 

Kit of parts only 

$15.90 

New EA Light Chaser 
Kit $64.95 

Includes Case plus Kit of parts. 

LEDS and Ladders 

EA August 80 

Great game for winter nights. 
Kit of parts $18.00 
Scotchcal Front Panel 
to suit 3-25 

ETI Digital Car Tacho 

ETI 324 . Kit of parts 

$29.95 


EA Power Saver 

August EA, an interesting approach to power savings. Kit of parts 

$32.50 

ETI147 OCT 80 ELECTRONIC LOAD 

Kit parts 575 00 

ETI327 TURN HAZARD UNIT 

Kit parts $22.00 

EA DIGITAL ENGINE ANALYSER 

Oct 80 80TM8a/10 kit parts inc front panel $44.95 

EA CAR BAH VOLTAGE MON 

Oct EA kit parts 5650 

EA BIPOLAR TRAIN CONTROLLER 

Nov 80 kit parts $ 26 .oc 

EA DIGITAL STORAGE CR0 

Adapter Nov 80 kit parts $78.01 

EA LIGHT BEAM RELAY NOV 80 

Kit of parts 513 01 

EA RS232 PRINTER INTERFACE 

Nov 80 kit parts 51501 


Post & Pack $2.50 small kits, heavier kits add extra postage 

Prices subject to change without notice. Send 60c and SAE for free catalogues. 
MAIL ORDERS: PO Box 135, Northcote, Vic 3070. Minimum pack and post $1.00. 
Phone (03) 489 8131. 


ROD IRVING ELECTRONICS 

425 HIGH STREET, NORTHCOTE 3070, MELBOURNE, VICTORIA. Ph (03) 489 8131 
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Leader's Signal Generator- 

Range is 100 kHz to 
100 mHz in ifve stages. It’s 
the ideal RF signal generator 
for checking and aligning 
IF circuits and checking out 
tuners in AM, FMandTV 
receivers. 

LSG16 $143 


Leader's Audio Generator- 

Range: 20 Hz to 200 kHz. 

Ideal audio generator for all 
types of circuits-from the 
most simple to complex hi-fi 
amplifiers. Large scale dial 
and easy to use operatinq 
controls. 


frequency Range: 

(A) 100 kHz-320 kHz- 

(B) 320 kHz-1100 kHz- 

(C) 1.0 mHz-3.3 mHz;’ 

(D) 3.2 mHz -11 mHz- 

(E) 10 mHz-35 mHz; 

(F) 30 mHz-100 mHz; 
Harmonics: 90 mHz 

300 mHz. Accuracy: ± 1.5 
Output: 0.1 Vrms or higher 
to 100 mHz. Modulation: 
Internal: 1 kHz, External- 
50 Hz to 20 kHz Size and 
Weight: 150(H) x250(W)x 
130(D). 2.5 kg approx! ' 


f™ quency Ran ge: 20 Hz t 

200 kHz in 4 stages. Outpii 
5 Vrms maximum. High, lov 
and fine adjuster. Size and 

m!ftVf? (H)x250(W > x 

130(D). 2.5 kg approx. 


LAG 26 $177 


cocscuudi ii you re 
into Ham, CB or other com¬ 
munications operation. Dete 
mines 1C network frequency 
resonance and can be used 
to adjust wave traps, find 
parasitic oscillations and 
align receivers. 

Frequency Range: 1.5 to 

250 mHz in 6 bands. Power 
supply: 9 V battery. Oscillator 
Uses 1.15 mHz crustal. 
Semiconductor comple¬ 
ment: 2 transistors and 
1 diode Size and Weiqht: 
175(H) x65(W)x 50(D). 

0.5 kg approx. 


Leader's Dip Meter- 


LDM815 

$99 




Lightweight, has easy to 
grip high impact handle 
and arc-over protection. 
Indispensable if you’re work 
ing in TV servicing areas. 
Input impedance: 

20,000 ohms per volt Range: 
40,000 volts Accuracy: 

±3% full scale. Length & 
Weight: 385 mm. 300 g 
approx. 


Leader's High 
Voltage Probe 


LHM80A 

$43 

Vicom International Pty. Ltd. 


68 Eastern Rd., 

Sth. Melbourne, Vic. 3205 

Phone (03)699 6700 

339 Pacific Highway, 
Crows Nest, N S W 2065 

Phone (02)4362766 
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For servicing and construct¬ 
ing electronics, when it comes 
to checking things out you need 
all the help you can get. LEADER 


have the top reputation for preci¬ 
sion and advanced, practical 
design. 

When it comes to test gear- 


when you want to get it right 
first time-and don't want to pay 
a fortune-look to LEADER. At 
Vicom, naturally. 


Top value gear for your test bench 
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by Pierce Healy, VK2APQ 




Amateur radio clubs — local and international 


Amateur radio is one of the largest, if not the largest, international 
fraternities. It is a unique activity, born of both technical curiosity and 
a desire for personal communication between different nationalities 


and cultures. 


Throughout the world there are 
amateur radio associations, societies, 
clubs, groups or such, bringing together 
those forming this unique technical and 
social brotherhood. Formed at a local, 
parochial, or international level, they 
foster the exchange of knowledge in 
radio technology and varying degrees of 
community service. Such bodies play a 
vital part in the lives of millions of 
people. 

In fact, the experimental work of 
amateurs in bygone decades was the 
starting point for the development of the 
world-wide communication services and 
entertainment facilities available today. 

Some of these facilities were the work 
of dedicated groups or clubs. One exam¬ 
ple is the establishment of two-metre 
repeaters which, in times of disaster, can 
provide vital communications over 
otherwise impossible paths. 

In past years, a radio club directory was 
published this month as an aid to 
amateurs travelling during the Christmas- 
New Year holiday period, who wished to 
contact fellow amateurs in areas visited. 

However, with the widespread installa¬ 
tion of FM repeaters in the two-metre 
band, coupled with the proliferation of 
handheld and mobile equipment, it 
seems that a more direct and up to the 
minute information source is now 
available. 

In fact there are few coastal areas from 
Port Pirie SA to Cairns Qld where por¬ 
table or mobile operation through a 
repeater is not available. In addition in¬ 
land areas of Victoria and New South 
Wales are well catered for. Likewise 
there are repeaters operating in Perth, 
Albany, Geraldton and Kalgoorlie WA; 
Canberra ACT; Darwin and Alice Springs 
NT; Hobart and north coast Tasmania. 

In general the repeater installations 
have been provided and maintained by 
clubs in nearby areas. A listing of these 


repeaters is being prepared for inclusion 
in future notes. 

Instead of the directory this month, 
there is a list of radio clubs who have 
regularly supplied information about 
their activities. Most have repeaters and 
also hold instructional classes for those 
wishing to study for an amateur licence. 
Further information may be obtained 
direct from the clubs. 

Call signs are given, as most clubs 
hold nets at times to suit members and 
the repeater (R) call signs given are for 
the repeaters licensed through the 
respective clubs. 

AUSTRALIAN CAPITAL 
TERRITORY 

• ACT Division WIA, Inc: Secretary, PO 
Box 46, Canberra 2600. VK1WI 
VK1RAC, VK1RGI. 

NEW SOUTH WALES 

• Australian National Amateur Radio 
Teleprinter Society: Secretary, PO Box 
860, Crows Nest 2065. 

• Blue Mountains Amateur Radio Club: 
Secretary, PO Box 54, Springwood 2777. 
VK2AUX, VK2NCM. 

• Central Coast Amateur Radio Club: 
Secretary, PO Box 238, Gosford 2250. 
VK2AFY, VK2RAG. 

• Crestwood Amateur Radio Club: 
Secretary, 16 Turon Avenue, Baulkham 
Hills 2135. VK2BFZ. 

• Hunter Branch WIA: Secretary, 49 
Valuad Crescent, Highfields 2289 
VK2AUX, VK2RAN. 

• lllawara Amateur Radio Society: 
Secretary, PO Box 1838, Wollongong 
2500. VK2AMW, VK2RAW. 

• Jesmond and Districts Electronics and 
Communication Club: Secretary, John 
Murphy, at clubrooms rear o f Regal 
Theatre, Moore Street, Birmingham 
Gardens, Saturdays 1pm to 5pm. 
VK2BHZ. 

• Liverpool and District Amateur Radio 


Club: Secretary, 105 Willan Drive, Cart¬ 
wright 2168. VK2AZD. 

• Mid South Coast Amateur Radio Club: 
Secretary, PO Box 113, Milton 2536. 
VK2RMU. 

• Museum of Applied Arts and Sciences 
Amateur Radio Club: Secretary 
MAASARC, 659-695 Harris Street, Broad¬ 
way 2007. VK2BQK. 

• St George Amateur Radio Society: 
Secretary, PO Box 77, Penshurst 2222. 
VK2LE, VK2RLE. 

• Westlakes Radio Club: Secretary, PO 
Box 1, Teralba 2284. VK2ATZ, VK2RWR. 

• Wagga Amateur Radio Club: 
Secretary, PO Box 71, Kooringal 2650. 
VK2WG, VK2RWG. 

• Coffs Harbour and District Amateur 
Radio Club: Secretary, PO Box 655, Coffs 
Harbour 2450. 

VICTORIA 

•Eastern and Mountain District Radio 
Club: Secretary, PO Box 87, Mitcham 
3220. VK3ER, VK3BNW. 

• Geelong Amateur Radio Club: 
Secretary, PO Box 520, Geelong 3220. 
VK3ATL, VK3RGL. 

• Geelong Radio and Electronics Socie¬ 
ty: Secretary, PO Box 962, Geelong 
3220. VK3ANR. 

• Moorabbin and District Radio Club: 
Secretary, PO Box 88, East Bentleigh 
3165. VK3APC. 

• Eastern Zone Vic Div WIA: Secretary 
PO Box 339, Moe 3825. VK3REG, 
VK3RLV. 

• Gippsland Gate Radio Club: Secretary, 
PO Box 98, Dandenong 3175. VK3BJA. 

• Southern Peninsula Amateur Radio 
Club: Secretary, 7 Spensley Street, 
Rosebud 3939. VK3BSP, VK3VKR. 

QUEENSLAND 

• Brisbane VHF Group: Secretary, PO 
Box 911, Fortitude Valley, Brisbane 4006. 

• Bundaberg Amateur Radio Club: 
Secretary, PO Box 129, Bundaberg 4670. 

• South East Queensland Teletype 
Group: Secretary, PO Box 274, Sun- 
nybank 4109. VK4TTY. 

• Gold Coast Amateur Radio Society: 
Secretary, PO Box 588, Southport 4215. 
VK4WIG, VK4RGC. 

• Townsville Amateur Radio Club: 
Secretary. PO Box 964, Townsville 4810. 
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SOUTH AUSTRALIA 

• Wireless Institute SA Division: 
Secretary, PO Box 1234, GPO Adelaide 
5001. VK5WI, VK5RAD, VK5RHO, 
VK5RMN. 

• Lower Eyre Peninsula Radio Club: 
Secretary, PO Box 937, Port Lincoln 
6506. VK5ALE. 

• South East Radio Group: Secretary, PO 
Box 1103, Mount Gambier 5290. 
VK5RMG. 

WESTERN AUSTRALIA 

• The West Australian VHF Group Inc: 
Secretary, PO Box 189, Applecross 6153. 
VK6WH, VK6RAH, VK6RAP. 

TASMANIA 

• North West Branch Tasmanian Div 
WIA: Secretary, PO Box 194, Penguin 
7316. VK7NW, VK7RNW. 

NORTHERN TERRITORY 

• Alice Springs Community College 
Radio Club: Secretary, PO Box 2935, 
Alice Springs 5750. VK8AR, VK8RCA. 

• Darwin Amateur Radio Club: 
Secretary, PO Box 37317, Winnellie 
5798. VK8DA. 

Of course there are many more radio 
clubs throughout Australia. Some may 
be parochial in nature, but they provide 


a meeting point for small groups in¬ 
terested in a particular phase of elec¬ 
tronics, or just a localised area, some 
even shunning publicity. All have a place 
in amateur radio activity. 

For personal reasons, some amateurs 
are content to belong to a local club, in 
preference to the national society. While 
individuals are free to make this choice, 
it does not enhance the status of the na¬ 
tional society. It is a political fact that it is 
only through national societies combin¬ 
ing in the International Amateur Radio 
Union that amateur radio is held in such 
high regard by the International 
Telecommunication Union. It is through 
national societies that the amateur point 
of view will have the greatest impact on 
government departments. 

Irrespective of personal prejudices, 
direct support for national societies is 
the effective method of ensuring that our 
status remains high in the eyes of 
legislative authorities. 

Here are brief details of a few national 
amateur radio societies. Although ap¬ 
pearing last in alphabetical order, the 
Wireless Institute of Australia is the 
oldest national amateur radio society in 
the world, founded 1910. 

• International Amateur Radio Union: 
PO Box AAA, Newington, Connecticut 
06111, USA. 

• American Radio Relay League: 225 
Mann Street, Newington, Connecticut, 
06111, USA. 

• Amateur Radio Society of India: PO 


Box 534, New Delhi 1, India. 

• Federation of Amateur Radio Societies 
of India: Madras 600-008, India. 

• Japan Amateur Radio League: PO Box 
377, Tokyo Central. 

• New Zealand Association of Radio 
Transmitters Inc: 15 Field Street, Upper 
Hutt, NZ. 

• Radio Society of Great Britain: 35 
Doughty Street, London WC1N 2AE. 

• Wireless Institute of Australia: Federal 
Executive, PO Box 150, Toorak, Vic 
3142. ACT Division: PO Box 46, 
Canberra 2600. NSW Division: PO Box 
123, St Leonards 2065. Vic Division: 412 
Brunswick Street, Fitzroy 3065. QLD Divi¬ 
sion: GPO Box 638 Brisbane 4001. SA 
Division: GPO Box 1234, Adelaide 5001. 
WA Division: GPO Box N1002, Perth 
6001. Tas Division: PO Box 1010 
Launceston 7250. 

NATIONAL FIELD WEEKEND 

The Geelong Amateur Radio Club has 
accepted the challenge to co-ordinate a 
nationally publicised VHF field weekend. 

The aim is to encourage VHF/UHF par¬ 
ticipation in the Ross Hull Contest, as 
well as filling the need for a nationally 
co-ordinated VHF field weekend. 

Contest period: Any continuous 24 
hour period within the first 48 hours of 
the Ross Hull Contest which commences 
December 6, 1980. 

Rules: Ross Hull Contest rules apply 
with the following exceptions: Only en¬ 
tries from portable stations will be ac¬ 
cepted, but check logs from home sta¬ 
tions will be welcome. A station is deem¬ 
ed portable when operated at least 2km 
from home location. No equipment, in¬ 
cluding antennas, may be set up more 
than 24 hours prior to the start of the 
contest. Power may be derived from any 
source available. A scoring contact may 
be made with the same station on the 
same band repeatedly, provided at least 
four hours elapse between contacts. 

Scoring: As per the Ross Hull contest 
rules. (Note: Details of the Ross Hull con¬ 
test were not available when these notes 
were compiled. However, they will be 
available through WIA sources at the 
time of this fiela day.) 

Entries: Each entry must contain a front 
sheet giving details of station, including 
location and total score claimed, plus a 
photo copy of the log. 

All entries will be acknowledged, and 
certificates will be awarded to the 
overall winner plus the highest score in 
each call area. 

All entries to: "Contest Manager", 
Geelong Amateur Radio Club, PO Box 
520, Geelong 3220. 

ITU NEWS 

The United Nations Economic and 
Social Council has nominated the Inter¬ 
national Telecommunication Union (ITU) 
to lead the preparations for a proposed 
World Communications Year. The year 
foreseen is 1983. 

World Communications Year is intend¬ 
ed to provide an opportunity for all 
countries to undertake an indepth 


BRIGHT STAR CRYSTALS PTY LTD 

35 EILEEN ROAD, CLAYTON, VICTORIA, 546 5076 
(ALL MAIL TO:- P.O. BOX 42, SPRINGVALE, VIC. 3171) 


INTERSTATE AGENTS 
ROGERS ELECTRONICS 
ADELAIDE PHONE 42 6666 
J E WATERS PTY LTD 
SYDNEY PHONE 666 8144 


* 


\ 


BSC TELEX AA36004. 

WATCH CRYSTALS 


DILMOND INSTRUMENTS 
HOBART PHONE 47 9077 
FRED HOE & SONS PTY LTD 
BRISBANE PHONE 277 4311 
WEST TEST ELECTRONICS 
PERTH PHONE 337 6393 



!. Nominal Frequency 

2. Frequency Tolerance 

3. Drive Level 

4. Series Resistance 

5. Q Factor 

6. Parabolic Curvature Constant 

7. Turnover Temperature 

8. Capacitance Ratio 

9. Storage temperature Range 

10. Operating Temperature Range 

11. Aging rate 

12. Shock 

13. Package size. 


SPECIFICATIONS 

32.768KHZ 


±30ppm/28° ±1°C 
1/A/V max 
31.0k ohms max 
40000 min 

Less than -0.04pp m/°C 
(Refer Fib. 1) 

28.0°C ± 5°C 
700 max 

—30°C ~ +80°C 
—10°C ~ +60°C 
Less than ± bppm/year 
Less than 5ppm for 50cm 
Hammer Shock Test 
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THE RECEIVER 

NEW YAESU FUG 7700 

MORE FEATURES THAN 
THE 7000 — 

and it's CHEAPER!! 

First the incredibly popular FRG-7. Then the FRG-7000. , , 

Now a brilliant new all mode, general coverage receiver with all the features the keen 

amateur or short wave listener really needs. . _ .. ... 

Digital Display — reading from 150kHz to 30MHz! This also doubles as a highly 

accurate crystal controlled clock. .... c g AM v 

Wide dynamic range. Selectable AGC. All mode (including FM and 3 ^ths of AM). 
Optional twelve memory channels with backup. A remarkable piece of solid state 
engineering — and it is actually cheaper than the FRG-7000 (and other similar 
receivers on the market). Ask to see one soon at your nearest Dick Smith store or re¬ 
seller.Magnificent! 

— '“"“"new FT480 

• All mode 2 metre 
SSB/CW/FM! 

• Microprocessor 
controlled 

• Digital display! 

• 30 watts PEP 

This is~the one they’re all talking 
about: the fabulous new 2 metre all¬ 
mode transceiver from Yaesu. Offering 
outstanding performance and ease of 
controls, it must be the transceiver of 
the eighties! Cat D-2887 








OR FROM $63 DEPOSIT 
AND $26.28/M0NTH 
(24 MONTHS) 




We’ve knocked an incredible $100 
off the price of these popular all¬ 
mode 6 metre rias. There’s still 
plenty of good DX out there on 6 
- and the FT-625 is just the 
transceiver to get it! Cat D-2886 


SAVE ON FT625! 

ALL MODE 6M 

WAS $795.00 . 
NOW ONLY 


OR FROM $75 DEPOSIT AND 
S20.48/M0NTH (48 MONTHS) 



FT707 SUPERB FT-207 


OR FROM $85 DEPOSIT AND 
$22.86/MONTH (48 MONTHS) 





*1278 


• All HF bands! 

• AM/SSB/CW! 

• Tiny Size! 1 

• True digital display 

• New WARC bands! 

They’ve been pretty nard to get: and 
small wonderi The superb FT-707 
packs a huge punch from its tiny size: 
240W DC! It’s the ideal rig for mobile, 
base or portable work. Cat D-2869 

NEW FT107M 

• The ultimate! 

• WARC bands 

• All solid state 

• Variable IF 
bandwidth! 

• Speech proc. 

It must be every amateur’s dream to 
own one of these! You can: and take 
full control of the bands. Whatever 
you want from your transceiver, the 
FT-107 offers it! Cat D-2871 


• Microprocessor 
controlled hand 
held giving 
full 144-148 
band! 

• Digital display. 

* 358 ° 


For today’s active ham. 
this is the set to take 
with you. Takes up vir¬ 
tually no room, but really 
gets out! Make contacts 
wherever you go with 
the FT-20/R. 

I Cat D-2888 

I FROM $30 DEPOSIT AND 
f.52/MONTH (24 MONTHS) 


BUDGET FT-101Z 

We throw in a digital 
display kit worth over 
$100! This turns the FT- 
101Z Into an FT-101ZD! 

More hams have cut their teeth 
on one of the famous TOT 
series than any other rig! Rugged 
and reliable, with all the features 
you really need. Cat D-2862 
OR FROM $85 DEPOSIT AND 
$23.19/MONTH (48 MONTHS) 



*775 


WITH BONUS DIGITAL 
DISPLAY WORTH $139!! 


DICK SMITH ELECTRONICS 


' NSW 125 York Street 

818 George Street. 
162 Pecific Hwy. 

30 Grose Street. 
613 Princes Hwy. 
147 Hume Hwy 
631 Pittweter Road 
145 Parrametle Rd 


SYDNEY 290 3377 

BROADWAY 21 1 3777 
GORE HIU 439 5311 
PARRAMATTA 683 1 133 
BLAKEHURST 546 7744 
CHUIL0RA 642 8922 
BR00KVALE 93 0441 
AUBURN 648 0558 


399 Lonsdale Street 
656 Bridge Road 
166 Logan Road. 
842 Gympie Road 
96 Gladstone Street 
60 Wright Street 
414 William Street 


MELBOURNE 67 9834 
RICHM0N0 428 1614 

BURAN0A 391 6233 

CHERMSI0E 59 6255 
FYSHWICK 80 4944 
ADELAI0E 212 1962 

PERTH 328 6944 




uuelcome here ^ 

SHOPS OPEN 9AM lo 5 30PM V 
(Saturday Sam till 12 noon) 

BRISBANE Hall Hour aarl.ar 
ANY TERMS OfftRED ARE TO 

APPR0VE0 APPLICANTS ONLY 

RE SELLERS Of DICK SMITH 

PRODUCTS IN MOST AREAS 0E AUSTRALIA 





















Look to the LEADER' 

The Function Generator with more flexibility, 
high performance and low cost! 


Leader Function 
Generator LFG-1300-part 
of the new breed of test 
instruments from the top 
international specialists. 


LEADER 



Frequency Range from 
0.002Hz-2MHz. 

Generates Sine, 
Triangle, Square, Pulse 
and Saw Tooth Waveforms. 

Built-in sweep function 
with log. and linear sweep. 

Built-in AM modulator. 


Vicom International Pty. Ltd. 


V 


7i»7i 


68 Eastern Rd., 

Sth. Melbourne, Vic. 3205 
Phone (03)699 6700 


339 Pacific Highway, 
Crows Nest, N S W 2065 
Phone (02)4362766 



HITACHI OSCILLOSCOPES 




V550 50 MHz 


$1795 


Professional quality oscilloscope with 
many unique usable features: 50 MHz 
Dual Trace, Third Trace Trigger View, 
1 mV/Div. Sensitivity, Delayed Sweep, 
XI0 Sweep Magnification. Equivalent 
Oscilloscopes cost 100s of dollars 
more. Supplied under contract to the 
A.B.C. 

V302 30 MHz $955 

Dual Trace 30 MHz 1 mV Sensitivity 
per division. Built in delay line plus 
many other features. Ideal for general 
purpose, transceiver and TV service, 
and digital use. The only 30 MHz 1 mV 
oscilloscope available for less than 
$1,000. In use by the CSIRO. 

V15215 MHz $595 

Dual Trace 15 MHz, 1 mV Sensitivity, 
XY operation, TV sync separator cir¬ 
cuit. Sweep times magnifier (10 times) 
Trace rotation Z Axis Input. Excel¬ 
lent value for money. Supplied to 
many Government Departments and 
National TV Service Companies. 



Hitachi new generation oscilloscopes 
are unequalled for reliability, operat¬ 
ing ease, technical features and value 
for money. You can confidently buy 
HITACHI Test Instruments for year 
after year of trouble-free use. 

Prices + S/Tax 15%. Subject to change. POT Sydney. 


HITACHI AVAILABLE FROM:— 

N.S.W. Radio Dispatch Service, 

David Reid Electronics, Standard 
Components, Emtronics. 

Vic. Radio Parts Group, Ellistronics, 
G.B. Telespares, Teleparts, David Reid 
Electronics, EQC Electronics. 

Qld. Audiotronics, ECQ Electronics, 

St. Lucia Electronics. 

S.A. Bee Jay Electronics. 

Tas. D. & I. Agencies Hobart, 

George Harvey Electric Launceston. 
W.A. Reserve Electronics. 


Standard Components 

Df if I f A "STOCKISTS IN 
■ ly. LIU. all states 

10 Hill St., Leichhardt N.S.W. 660-6066 
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review and analysis of their policies on 
communication development and to 
stimulate accelerated development of 
their infrastructures, according to their 
priorities. 

The last decade has witnessed tremen¬ 
dous advances in telecommunications, 
as well as the adoption of other techni¬ 
ques, to facilitate high speed/low cost 
transfer of information, data, recorded 
message, video, broadcasting, television, 
two-way voice communications, etc. 

There has been growing recognition of 
the communications infrastructure as a 
key factor in the social and economic 
development and equally between and 
within nations. 

Because amateur radio played a major 
role in the development of radio com¬ 
munication, it is thought that amateur 
operators should contribute something 
towards World Communications Year 
activities. 

In that regard a proposal is being con¬ 
sidered by the Australian National 
Amateur Radio Teleprinter Society to 
sponsor world-wide activity among 
amateur radio teletype operators, in 
keeping with the aims of the Interna¬ 
tional Telecommunication Union. 

AMATEUR SATELLITE NEWS 

The next candidate for the title of 
AMSAT-OSCAR IX is the UOSAT current¬ 
ly under construction as a joint AMSAT- 
UK-University of Surrey project at the 
University of Surrey in England. UOSAT 
is, at this time, scheduled for launch 
aboard a Delta vehicle as a secondary 
payload on the solar mesophere ex¬ 
plores mission, in September, 1981. 

This spacecraft is the first amateur 
scientific satellite and does not contain a 
communications transponder. 


It is aimed at the AMSAT educational 
program and as a tool for serious scien¬ 
tific study of radio propagation 
phenomena. The spacecraft will be put 
into a sun-synchronous orbit with an 
altitude of 530km, at an inclination of 
97.53°. The sun-synchronous orbit will 
have a 3pm decending node, that is, its 
descending node overhead pass will 
always occur at about 3pm. The period 
of orbit is 98 minutes. 

UOSAT will contain coherent beacons 
in the 7, 14, 21, and 28MHz bands as 
well as VHF/UHF beacons in the 145, 
435MHz and 2.4 and 10.47GHz bands. 
The spacecraft will be controlled by an 
on board integrated housekeeping 
unit (IHU) built around an 1802 
microprocessor. UOSAT will also carry 
three experiments, namely a particle 
detector, a magnetometer and a slow- 
scan TV camera. 

An integrated circuit manufactured by 
ITT, designed for speaking clocks, is be¬ 
ing evaluated for suitability in generating 
speech telemetry. The integrated circuit 
has capability to generate numbers from 
1 to 59, and versions are available in 
English, French and German. Should the 
device prove suitable, the spacecraft will 
be sending back telemetry as plain 
language voice signals. 

The telemetry is planned to be 
transmitted in the following formats and 
rates:- ASCII - 1200, 600, 300, 110 
bauds; Baudot 50 bauds; Morse code 
lOwpm and voice. 

The slow-scan TV signals will be 
transmitted in digital format, rather than 
conventional analog SSTV, because the 
camera is digital, based on charge- 
coupled devices. The data is designed to 
be put into a computer and/or displayed 
on a fast scan or regular TV monitor, 
which requires digital storage of the 
data. 

With the launch of this spacecraft, a 
new realm of experimentation will open 
up for the radio amateur. 


(Acknowledgment: AMSAT publication 
ORBIT September/October 1980, Vol. 1 
No. 3.) 

CENTRAL COAST FIELD DAY 

The Central Coast Amateur Radio Club 
will hold their 24th annual field day on 
Sunday, February 24, 1981. The venue 
will be the Gosford Showground. 

There will be events for all the family. 
Why not make it a weekend on the 
beautiful central coast? Accommodation 
should be booked well in advance. Do it 
now and enjoy this event which caters 
for the most ardent amateur radio en¬ 
thusiast as well as being a family 
gathering. 

Further details in future notes. 

RADIOTELETYPE NEWS 

Number 1 RTTY DXCC certificate has 
been issued to Syd Molen, VK2SG by the 
WIA awards manager. 

The award is for working and receiving 
QSL card confirmation from 100 different 
countries for contacts on radio teletype. 

Syd says he was not the first to make 
this achievement, but was the first to ap¬ 
ply for the award. 

Besides working DX, Syd's activities in¬ 
clude the preparation and transmission 
of RTTY news broadcasts. These are 
made on behalf of the Australian Na¬ 
tional Amateur Radio Teleprinter Society 
each Sunday at 0030 UTC on 7045kHz 
and 14090kHz; 21095kHz at 0130 UTC 
and 3545kHz at 0930 UTC. Relays of the 
transmissions are made on 146.6MHz at 
0030 UTC and 0930 UTC. ® 


BASIC 

ELECTRONICS 

Basic Electronics begins with the 
electron, introduces and explains 
components and circuit concepts, 
and progresses through radio, audio 
techniques, servicing, test 
instruments, etc. 

Available from: 

“Electronics Australia", 57 Regent St, Sydney. 
PRICE $3.50 OR by mail order from 
“Electronics Australia", PO Box 163, 
Beaconsfield 2014. PRICE $4.20. 


Radio clubs and other organisations, as well as individual amateur operators, are invited to submit 
news and notes of their activities for inclusion in these columns. Photographs will be published 
when of sufficient general interest, and where space permits. All material should be sent to Pierce 
Healy at 69 Taylor Street, Bankstown. 


U.H.F 



ALL ENQUIRIES WELCOME 

ELECTROCRAFT pty ltd 

68 WHITING STREET, ARTARMON 2064 


SUPPLIERS TO THE TRADE 
MOVE INTO THE EIGHTIES 


10 element. For use in 
primary reception areas. 


HILLS UHF CHANNEL 0 

TC10/B5 TL 1/0 Antenna 
TCI 8/B5 TL 2/0 Antenna 
TCI 0/B4 TL 3/0 Antenna 
TC18/B4 TL 4/0 Antenna 


CHANNEL-MASTER AERIALS: 
Super Coloray 31 IIS 
Coloray 3110 
Single channel Yagis 
Large range of UHF Aerials 
HILLS - WIDE RANGE 
EFC.1 - EFC 4 
Airways anti ghost 2010 
215 8 Element 
TL.1 - TL.4 Range 
Many more in stock. 

We stock a wide range of cable 
your needs. 


SR 20 M 

VHF UHF FM AM 
H0MESCARAVAN 
OR BOAT 

THE ONE SHOT ANTENNA 
DOES THE LOT 


V.H.F. 



U.H.F. Set top converter 
allows any V.H.F. receiver 
to show new 
U.H.F. programs. 

HILLS SUPER 
SET-TOP UHF ANTENNA 


PHONE 438 4308 


Channel Master Colormax —IV 
indoor antenna FM-UHF-VHF 


SO YOU WANT TO BE A 
RADIO AMATEUR? 

To achieve this aim, why not undertake 
one of the Courses conducted by the 
Wireless Institute of Australia? Establish¬ 
ed in 1910 to further the interests of 
Amateur Radio, the Institute is well 
qualified to assist you to your goal. 
Correspondence Courses are available at 
any time. Personal classes commence in 
February each year. 

For further information write to 

THE COURSE SUPERVISOR, 
W.I.A. 

P.0 BOX 123, 

_ST. LEONARDS, NSW 2065 
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CBRS INQUIRY: Interim report released 


The Working Group conducting an inquiry into the CBRS has releas¬ 
ed its interim report, which indicates that the 27MHz CB band is to 
be retained until at least 1990. A more comprehensive report will 
follow at a later date, giving the opportunity for further public 
comment. 


The NCRA has already formulated and 
submitted a response to the interim 
report, expressing satisfaction with some 
of the recommendations but drawing at¬ 
tention to other matters which they feel 
should be considered further. 

Debate will undoubtedly continue 
both before and after the release of the 
more comprehensive document. 

Because release of the report came at 
an awkward time, relative to the 
deadlines for this issue, I am not able to 
comment at length. However, the 
recommendations of the interim report 
are summarised below: 

1. The interim report be issued im¬ 
mediately "to allay public conjecture", 
particularly as to the future of 27MHz 
CB. 

2. Both 27MHz and 477MHz CBRS be re¬ 
tained beyond 1982. At this stage 930 
MHz CBRS has not been assessed. 

3. 27MHz CBRS be retained to 1990, 
when it would be subject to the normal 
periodic review which applies to all 
services. 

4. Retention of the 27MHz be condi¬ 
tional on "strict control and minimisation 
of those factors contributing to 
interference". 

5. CBRS be reaffirmed as "a short 
distance radio service for use within the 
geographical limits of Australia". 

6. Consideration be given to increasing 
the number of channels for 27MHz 
CBRS. The changes could possibly be in¬ 
itiated in 1982. 

7. Calling and emergency channels be 
specified as such by legislation. 

8. Automatic transmitter identification 
signal (ATIS) be included in the specifica¬ 
tions for future CBRS equipment, subject 
to technical feasibility. This would help 
reduce unlicensed operation. 

9. Powers to deal with irresponsible 
operation (hoax calls, jamming, 
obscenities, etc) be increased. The adop¬ 
tion of ATIS would serve as a further 
discipline. 


To change the subject, it appeared for 
a while that another National CB 
organisation was on the move, in the 
form of the Australian Association of 
Citizens and Band Radio Operators, bas¬ 
ed in South Australia. This caused con¬ 
siderable comment. Indeed, it is always 
good to see any initiative which might 
help push the cause of the CB operators. 

However, further information would 
suggest that it was a fairly tentative 
move. I sincerely hope that this is not the 
case, and would extend an invitation to 
anyone associated with the group to 
contact me with more information. 

Mail Bag 

ACRM (SA). A couple of days after I had 
sent in my copy for the last issue, I 
received a letter from Mr G. H. Tucker, 
the Public Relations Officer for the 
Australian Citizens Radio Monitors 
(South Australian Branch). I must admit 
that ACRM is more widespread than I 
had thought. Apparently the SA Branch 
is the "parent" body, but ACRM now has 
divisions in SA, WA, Qld, NSW and the 
Northern Territory. 

The main difference between ACRM 
and, say, CREST, is that each division is 
free to operate without "head office" 
supervision, although any request for 
help from the divisions is promptly dealt 
with. In the last issue (Nov) I told you 
about the Queensland division of ACRM. 
The aims and objectives of both bodies 
are, of course, the same. 

If any of my readers would like more 
information regarding ACRM and/or how 
to go about setting up a division of the 
organisation, you can write to Mr Tucker 
at ACRM, SA Branch, PO Box 83, Pro¬ 
spect, SA 5082. 

It is great to be receiving feedback 
from the monitoring groups, and I am 
only too glad to be of assistance by let¬ 
ting the rest of Australia know about 
your activities. Keep up the good work. 
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From Omega 1. My good friend Ken 
Upton, the Omega 1, has written in 
again, with more interesting news. If this 
keeps up, Ken, 111 have to ask the Editor 
for a pay-rise so that I can put you on my 
payroll! 

Ken, Shirley, Sharlene and Janelle Up¬ 
ton went to the Orange Blossom 
Festival. While his wife and daughters 
were watching the parade, Ken visited 
the Castle Hill Community Centre and 
had a look a the VK-CB Club's radio 
display, meeting Sam Voron and the rest 
of the gang. Apparently the display was 
quite impressive. Ken also dropped in on 
tne Lidcombe Hospital Fete and found 
the Lakemba Area (LA) CB Club 
members there in strength helping with 
traffic and the stalls. 

Ken also made mention of a Blood 
Bank Appeal which was organised by 
John Marr Communications in Blacktown 
from September 29 through October 3. 
It seems that John arranged with other 
local stores to give discounts to anyone 
who gave blood during the appeal. Ken's 
own club, the Omega CB Club was there 
in force, and I understand that it was a 
great success. That's great news, and I of¬ 
fer my sincere congratulations to you all. 

One wonders where Ken is going to 
pop up next. 

Brickbats and Bouquets. From Des 
Smith of The Basin, Victoria, comes two 
letters, one dealing with a newspaper 
report dated September 4 referring to 
"renegade" CB operators, and the se¬ 
cond an editorial from the same 
newspaper which appeared two weeks 
later. 

'The Sun Easterly" (Victoria) Supple¬ 
ment of Thursday September 4th last, 
carried the following banner headline on 
page 1: "Renegade CBers Back." Mr Neil 
Reed, the author of the article, went on 
to say that a group calling itself the Anti- 
Citizens' Band Organisation had been 
operating in the outer eastern suburbs of 
Melbourne for about the past five years, 
and were allegedly guilty of using foul 
language and initiating hoax calls. The 
P&T were having trouble tracking them 
down. 

The reaction from CB clubs was im¬ 
mediate and the "Easterly" gave them 
almost half a page for their replies in the 
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issue of September 18. I gather that the 
replies were grouped under the heading: 
"Tne real renegades hit back at the 
hoaxers". 

The heading seems a curious one but it 
was certainly unfortunate because there 
is a legitimate CB Club in the eastern 
suburbs called the "Renegade CB Club." 
Instead of going off the deep end as one 
would understandably expect the club 
to do, it simply voiced its disapproval of 
the activities of the anti-CB group and ex¬ 
pressed the hope that the club would be 
in no way associated with the hoaxers. A 
model of restraint, indeed. 

Then followed letters from the Whisky 
Mike Club, the Breaker Group, the 
Region Dandenong Club, and the Noble 
Cavalier Club. 

Each of these clubs informed the 
"Easterly" of their own fund raising drives 
in aid of charities, and of other communi¬ 
ty work which they are engaged in. 
Through their efforts, and the respon¬ 
sibility shown by the editorial staff of the 
"Sun Easterly", the readers of that 
newspaper were given the opportunity 
to see both sides of the story. 

And, thanks to Des Smith, I was able to 
pass it on to you. 

It underlines what we tend to forget 
when we come across items that are 
deliberately - or even accidentally - un¬ 
fair to CB. We should take the trouble to 
set the record straight. CBers may know 
that certain items are wrong, but other 
readers may not. 



“HOW TO TURN ELECTRONIC 
THEORY INTO PRACTICE 
AND MAKE IT PAY:!. 


National Emergency Group 

I note with pleasure that a National 
Emergency Group Council has been 
formed. The name of the Council is the 
Citizens Radio Emergency Monitors' 
Council (CREMC) and it is made up of all 
the monitoring groups throughout 
Australia. I am not sure about all the rele¬ 
vant details but, if anyone would like 
more information, you can contact the 
National Co-ordinator, Mr Len Duke at 
CREMC, PO Box 268, Footscray West, 
Victoria, 3012. 

I am hoping to receive information 
direct from Len regarding the Council, 
and will pass it on as soon as time and 
space allow. Apparently, the initial fun¬ 
ding of the Council is being undertaken 
by both CREST and Redlight. My con¬ 
gratulations to both those organisations, 
and to everyone else associated with the 
concept. 

It is hoped that, with the advent of the 
Council, and the closer working ties bet¬ 
ween all the monitoring groups 
associated with it, past bitchiness and 
disharmony will disappear from the 
Emergency frequencies. Good luck to 
you all. 

Well, that's about it for this month, and 
this year. As always, send any news to 
me at PO Box 406, FORTITUDE VALLEY, 
4006, and until next issue, please look 
after yourselves and have a merry 
Christmas and a Happy New Year. 

Jan Christensen. I 


“If you understand and enjoy radio and electronics and 
want to extend your knowledge and experience, then we at 
Stott’s can help you. 

Stott’s have home-study courses for complete beginners 
in Radio theory and basic Electronics through to the standards 
needed to maintain and service Colour Television. 

Anyone who has these skills at their fingertips can make it 
pay by turning a fascinating hobby into a lucrative part or full 
time profession.” 


Athol H. Kelly B Com (Hons I.AA8A F C i s 

Principal Stott's Technical Correspondence College 


Stotts w 


The name to trust in 
correspondence education 

TECHNICAL CORRESPONDENCE COLLEGE 

Melbourne. 1b9 Hinders Lane 3000 lei UJ6212 
Sydney. 383 Geoigc Street. W00 tel 29 244b 
Brisbane. 290 Adelaide Street -1000 tel 31 1627 
Adelaide. 8‘) Pine Street. 1)000 I el 2233700 
W Perth. 2b Richardson Street. 600b tel 32? b481 
Hobart. 1st FI 29 At gyle Street 7000 lei 34 2399 
Singapore. I’ 0 Box 33%. Singapore 1 
Please send me tree, and without obligation, 
full details ot the following courses 



_ (PLEASE PRINT) 


MR MRS MISS. 
ADDRESS _ 


I 

_POSTCODE _ DUOIIICOa tuuioci) mow uraiiuwik. _ 

Stott s undenake that no sales counsellor will visit you ALA/ST 1929/E/^28>oJ 


The Stott s range ot courses in 
Electronics is 

Intro to Electronics 
Digital Electronics tor 
Technicians/Servicemen 
Microprocessors 
AM Radio Receivers 
Radio/TV Servicing 
Colour Television 
Radio tor Amateurs 
Amateur and Novice 
Radio Operators'Certs 
Electrical Mechanics 

A full range of Hobby and 
Business courses also available. 
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Radio Lesotho has new lOOkW transmitters 


New transmitting facilities were opened recently in Lesotho (near 
South Africa) and two transmitters, each of 10OkW, are now in ac¬ 
tion. One transmitter is operating on the medium-wave frequency of 
891kHz, while the other operates on 4800kHz shortwave. 


Broadcasting from studios in Maseru, 
Radio Lesotho was noted from 
September 26 with its new stronger 
signal. It is now using lOOkW from 
transmitters that were a gift from the 
British Government. 

The best reception has been from 1800 
to past 2000UTC when broadcasts are in 
SeSotho, and this includes comments at 
1830UTC of world news. Chris Martin of 
Sydney advises that the schedule is 
0400-0700, 1100-1200 and 
1500-2100UTC. During the opening of 
the station it was reported that the 
British Government had also been asked 
to look at the possibility of television in 
Lesotho. 

According to the World Radio & Televi¬ 
sion Handbook, Radio Lesotho operates 
0400-2030UTC with an extension to 
2105UTC on Wednesday and Sunday. It 
is obvious that as soon as the new short¬ 
wave transmitter is finished its test 
period, it will be used to carry a full da/s 
transmission. 

The address of the station is Lesotho 
National Broadcasting Service, PO Box 
MS552, Maseru, Lesotho. 

LATIN AMERICAN SIGNALS 

Interesting signals from Latin America 
have been heard during the late evening 
listening in this area and Steven 
Greenyer of Invercargill, NZ reports the 
reception of a new station in Chile, 
Radio Patagonia. This newcomer to 
shortwave operates on 6080kHz and 
opens at 1029UTC with chimes and 
theme music. It then follows with station 
identification, which gives the medium- 


Notes from readers should be sent to Arthur 
Cushen, 212 Earn Street, Invercargill NZ. All 
times are UTC (GMT). Add eight hours for 
WAST, 10 hours for EAST and 12 hours for 
NZT. In areas observing daylight time, add a 
further hour. 
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wave transmission as CD97 from 
Coyhaique. 

Broadcasts from the Bluefield station in 
Nicaragua have been observed opening 
at 1100UTC on 6120kHz. The opening 
announcement is in Spanish and English 
and reception is better on Mondays 
when the Argentine station is not using 
the frequency. 

An out-of-band station in Argentine, 
Radio Rivadavia in Buenos Aires has 
been heard opening at 1000UTC on 
5882kHz. A signal seldom reported from 
Honduras is Radio Landia, Comayagua, 
which operates on 4965kHz and has 
been observed at 1200UTC opening 
transmission with a detailed announce¬ 
ment in Spanish. 

AIR DX PROGRAM 

Another country to commence a DX 
rogram is India and All India Radio now 
as a session on the first and third Mon¬ 
day of each month. The broadcast is 
heard at 1040UTC in this area during the 
transmission to Australia and New 
Zealand, with the best reception on 
15205 and 15285kHz. 

The new program has been made 
possible by the co-operation of Alok Das 
Gupta with All India Radio officials, and 
this should ensure an excellent session of 
news from the Asian area. Alok Das Gup¬ 
ta has been associated with DXing for 
many years and is a Technical Monitor 
for several international stations as well 
as a founder of the Indian DX Club, and a 
former Editor of DX Digest. 

FREQUENCY CHANGE 

Radiofonicas Populares at Riobamba, 
Ecuador has verified our reception of 
their broadcast on 3985kHz. According 
to the station they will change frequency 
during January to 5015kHz. The power is 
listed as IkW and broadcasts were 
noted at 1015UTC. 

, 1980 


This station is an educational and 
cultural broadcaster and verifies with a 
card illustrating the educational pro¬ 
gramming of the station. Radiofonicas 
Populares has the mailing address of 
Casillas, 4755, Riobamba, 6316 Ecuador. 

IRAQ-IRAN CONFLICT 

The battle of words between Iraq and 
Iran has been followed by shortwave 
listeners everywhere. Broadcasts are 
from Baghdad on 9745kHz at 2130UTC 
and from Tehran on 9022kHz at 
1930UTC with their English program. 

Both countries have announced exten¬ 
sive plans to increase their shortwave 
facilities and, according to the BBC 
Monitoring Service, Iran is to purchase 
eight shortwave transmitters and 18 
aerials for external broadcast. In a report 
from Baghdad, it was stated that Iraq had 
signed contracts to a value of about 
$162 million with a French company to 
carry out projects concerning shortwave 
radio transmissions. The announcement 
stated that the projects were to be com¬ 
pleted in 22 months and would help to 
bring the programs of Radio Baghdad 
and the Voice of the Masses to parts of 
the world which do not yet receive 
them. 


HANDBOOK REVISED 

The 1981 World Radio & Television 
Handbook is to be completely revised 
and is to be printed in the United States 
for the first time. Over the years the 
publication has been printed in Den¬ 
mark, and later in the United Kingdom. 
The 1981 edition, the 35th, is to be pro¬ 
duced in Philadelphia. 

As well as a complete directory of all 
the world's radio and television stations, 
the 1981 edition will include the popular 
feature "Listen to the World" in which 
Larry Magne will again review some of 
the world's leading portable receivers. 
As it is the International Year of the 
Disabled person in 1981 there will be 
special articles on the subject of "Listen¬ 
ing for the Disabled", including one by 
the writer. 

Other subjects will include: the 
60-metre band compiled by Carol Feil 
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and Anker Petersen of the DSWCI; Vic¬ 
tor Goonetilleke on DX-ing in the 
Developing Countries; and Michael 
Willis on listening to China. 

The fact that the handbook is being 
printed in the United States will mean 
that copies will be available sooner than 
otherwise in the South Pacific area. The 
first airmail copies should be available by 
early February, but it will be at least April 
before they reach the bookstores. 
Readers can obtain further information 
by writing to Arthur Cushen, 212 Earn St, 
Invercargill, NZ. 


NEW PHILIPPINES SIGNAL 

An interesting signal from the Philip¬ 
pines has been noted on the out-of-band 
frequency of 6245kHz, with full station 
identification heard at 0940UTC. This sta¬ 
tion has been widely heard in New 
Zealand and reporters to the "New 
Zealand DX Times" give the slogan as 
"Radio One, Department of Public Infor¬ 
mation". The station announces in 
English and plays rock music with a news 
bulletin at 1000UTC. 

Announcements indicate that medium- 
wave 738kHz and shortwave 3286kHz 
carry the same program. 


RADIO RENASCENCA 

Radio Renascenca, the radio station 
run by the Catholic Church for Por¬ 
tuguese speaking emigrants in Europe, 
currently broadcasts daily from 
1500-1530UTC on 9670kHz through 
facilities provided by Radio Trans- 
Europe. The Lisbon station has reported 
that plans are being made for new 
medium and shortwave transmitters to 
improve reception. Some 25 years ago 
Radio Renascenca was frequently heard 
on shortwave when they used 6155kHz 
with a power of 7kW. 

NEW MORNING SERVICE 

Radio Canada International has altered 
its transmission of the DX Digest pro¬ 
gram so that it can be heard in Australia 
and New Zealand on Sunday morning in¬ 
stead of Monday morning as in the past. 
The 25 minute program is broadcast at 
2135UTC on 11945, 15150 and 

17820kHz and though beamed to Africa, 
is timed to give good reception in the 
South Pacific. 

Radio Canada International, Montreal, 
on Saturdays and Sundays has combined 
its 1900-1930UTC and 2000-2030UTC 
English and 1930-2000UTC and 
2030-2100UTC French broadcasts into 
two 1-hour programs. The English pro¬ 
gram is broadcast from 1900-2000UTC 
and the French from 2000-2100UTC. 
Both are heard on 5995, 7130, 15325, 
17875 and 21695kHz. 


LISTENING BRIEFS 
Europe 

ANDORRA: Radio Andorra has been 
heard with Adventist World Radio Pro¬ 
grams on 15028kHz on Sunday at 
0900UTC. At 0930UTC a DX program is 
heard, but this frequency suffers some 
adjacent interference from Radio Peking 
on 15030kHz. The broadcast is carried 
on the new lOkW transmitter. 

Africa 

LIBERIA: Station ELBC on 3255kHz has 
been heard with a program of in¬ 
strumental music at 2142UTC according 
to David Foster and Geoff Cosier of 
Melbourne. 


Asia 

INDIA: All India Radio is broadcasting 
in English to Australia and New Zealand 
using the new frequency of 15285kHz 
1000-1100UTC. The signal is relatively 
poor in this area, and 15205kHz still pro¬ 
vides the best reception. The other fre¬ 
quency of 17875kHz is also received at 
good strength. 

PAKISTAN: Radio Pakistan has recently 
replaced 21590 with 21595kHz and is 
heard at 0915UTC opening in Tamil. 
English news at slow speed is broadcast 
0230-0245UTC on 17835, 21590 and 
21745kHz. English news to Europe is on 
17665 and 21655kHz at 1100-1115UTC, 
both frequencies providing good 
reception. ® 


The most referred to' gift you can give any enthusiast! 


Day-by-day Full Size Diary Pages 

Comprehensive Tables compute 
Great Circle Distance and Bearings 
for all major world locations from 
each Australian capital city 




•.Vs\r.\' 

Formulae Pages Provide Calcu¬ 
lations for 21 Major Tasks- ranging 
from impedances to transformer 
relationships 

3 pages Graphically Chart 
Reactances, Capacitances, 
Inductances from 1Hz to 1gHz 

Antennae Radiation Angle/ 
Distance Charts for both VHF and 
UHF 

Conversion Tables for Volts, 
dBm, Watts 

3 Complete Pages of Logic Data 

T-Pad Calculator 

Complete Alphabetical Address 
and Phone Number Section 


All the practical, easy-to-follow 
information that every ‘ham’ 
enthusiast needs-plus a com¬ 
prehensive day-by-day diary and 
address book combination. 

Attractively bound in soft, leather 
look covers. Complete with book¬ 
mark. Measures 19 cm x 13 cm. 

Don’t miss this opportunity togive 
pleasure and practical assistance to 
the ham enthusiasts you know. / 

Just fill in the coupon and mail y 
your order today (please allow / 

15 days for delivery). / • 

✓ rv 
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n«U PRODUCT! 


Application BS-610 15MHz Dual Trace Oscilloscope 


Competition in the market for medium price oscilloscopes is very in¬ 
tense in Australia. Entering this hotly contested area is the Applica¬ 
tion range of oscilloscopes, of which the model BS-610 dual trace, 
15MHz oscilloscope is representative. It has all-solid-state circuitry 
and low power consumption. 


Overall dimensions of the Application 
BS-610 are 280 x 145 x 369mm (W x H x 
D) including knobs, feet and rear projec¬ 
tions while the mass is close to 7kg. The 
unit has a large carrying handle which 
also functions as a tilting bail. The CRT is 
rectangular with a nominal diagonal 
measurement of 140mm, although the 
actual measurement is closer to 130mm. 
The CRT phosphor is blue. 

The internal graticule is divided in the 
usual way, with ten horizontal and eight 
vertical divisions. Each division is slightly 
less than ten millimetres. 

All of the usual facilities and controls 
are provided, as may be expected for 
this grade of instrument. The vertical 
amplifiers and their attenuators are fully 
calibrated, along with the timebase set¬ 
tings. The vertical attenuators are step¬ 
ped 1-2-5, from 10V per division to 5mV 
per division. The timebase has settings 
available from 0.5s per division to 0.5us 
per division. X-Y operation is also provid¬ 
ed for on the timebase switching. 

A novel but useful feature on the front 
panel is the Trace rotator which allows 
precise levelling of the trace without any 
need to gain access to the inside of the 
instrument. 

Comprehensive triggering facilities are 
provided with the most useful feature 
which is labelled "INT". This allows each 
trace to be synchronised from its 
associated channel input which allows 
both trace patterns to be stationary even 
though the input signal frequencies may 
not be harmonically related. At the same 
time, there is also the usual facility 
whereby both traces may be synchronis¬ 
ed from either channel input. 

We checked the vertical input im¬ 
pedance as being 1M and the shunt 
capacity as 20pF. The bandwidth on the 
AC setting was measured as from below 
3Hz to 18MHz at -3dB. Checked against 
known reference frequencies, the 
timebase calibrations were accurate. 
Under dual trace conditions, in the range 
from 0.5s per division to 1ms per divi¬ 
sion, both channels are switched at 
about 100kHz and in the rest of the 
ranges, each channel is switched 
alternately. 


As may be seen from the photograph, 
the front panel layout is somewhat dif¬ 
ferent from a good few other oscil¬ 
loscopes on the market, in that the CRT 
is centrally located and the panel is 
wider and not so high. This has produc¬ 
ed a very tidy internal layout but the 
resulting ergonomics of tne left hand 
side of the panel are not so satisfactory. 
This is because the input cable for Chan¬ 
nel A interferes with the operator's ac¬ 
cess to the relevant controls, particularly 
the AC/GND/DC selector switches. 


As noted above the internal layout of 
the BS-610 is clean, tidy and uncluttered. 
The majority of the components are 
distributed over three boards. The 
power supply unit is located on the bot¬ 
tom of the case and underneath the tube 
assembly. The Horizontal/Timebase unit 
is located on the right hand side of the 
case and close to the relevant front 
panel controls. The vertical amplifier unit 
is located on the left hand side of the 
case, also close to the relevant front 
panel controls. The mains transformer is 
mounted on a bracket on the back panel 


of the case. The transformer includes a 
copper strap and the CRT is also pro¬ 
tected with a magnetic shield. 

The BS-610 power supply allows the 
unit to be operated from a DC source of 
between 11.5 and 30V, with a power 
consumption of 11VA, which is quite 
modest. This versatility is extended to 
AC operation as it may be used on 90 to 
130V in one switch position and 180 to 
260V in the other switch position. 

A comprehensive user's manual is sup¬ 
plied with the oscilloscope and gives 
details of controls, functions and 
operating procedures. 

Our overall impression of the Model 
BS-610 oscilloscope is that it is very well 
designed and built and it does what the 
makers claim for it. Mechanically it is 
also well made and finished. The recom¬ 


mended price is $585.00 plus tax 
($672.75) and is of the order which one 
might expect for this line of instrument. 
No probes are included but a variety of 
suitable probes are offered and the 
customer is able to select to suit his par¬ 
ticular purpose. Prices range from $15 to 
$40 plus tax. 

Further information on the BS-610 may 
be obtained from Elmeasco Instruments 
Pty Ltd, PO Box 30, Concord, NSW 2137, 
Phone (02) 736 2888; or PO Box 107, Mt 
Waverley, Victoria 3149, Phone 
(03) 233 4044. (I.L.P.) 




The Application 
BS-610 dual trace 
oscilloscope has a 
bandwidth of 
15MHz and com¬ 
prehensive trigger¬ 
ing facilities. 



110 ELECTRONICS Australia, December, 1980 


















Replay PAL, NTSC, SEC AM 
video tapes — 

VHS or 
BETA 


The National VHS 
video cassette 
recorder 

NV-6600-EM handles 
three modes on 
playback , two on 
record. 



Readers who have access to video cassettes from overseas 
may be interested to know that decks are available in Australia 
to cope with the three major colour systems and with either 
Beta or VHS type cassettes. Multi-standard monitors can also 
be provided. 


The impending upsurge in home 
video cassettes is likely to highlight 
not only the different recording for¬ 
mats (Beta, VHS, Philips, etc) but also 
the major colour transmission stan¬ 
dards - PAL, NTSC and SECAM. An 
overseas traveller who buys a dozen 
cassette features in France, Japan or 
America may later discover that they 
are of no use — the right format but 
the wrong system! 

Video Technics in Sydney are offer¬ 
ing a way around this problem, with 
multi-standard video cassette decks 
and multi-standard monitors. 

Pictured above is the National 
NV-8600-EM video cassette recorder, 
which can cope with VHS format 
cassettes. It can be used as a 
domestic video deck for local PAL 
standard recording and playback, 
with the usual facilities: VHF/UHF 
tuner with AFC, timer, audio dub, 
camera input, three-hour cassettes, 
etc. However, it can record in SECAM 
mode as well and play back in all 
three: PAL, SECAM, and NTSC. The 
deck is imported and serviced directly 
by Video Technics. 


To cope with Beta type cassettes, 
the company is offering the Sony 
SL-T7ME deck, pictured below. Its 
functions parallel that of the National 
deck and, to judge by the manual, is 
primarily intended for the Middle-East 
market. However, it is also being sold 
and served, in this instance by Video 
Technics. 

To take advantage of the three- 
system decks, it is necessary to mate 
them with a colour TV 
receiver/monitor which is, itself, able 
to operate in three modes. To meet 
the need, Video Technics are able to 
supply "General" brand receivers 
modified to cope with PAL, SECAM, 
and NTSC. The models illustrated in 
their literature are the GC 131 
(29.5cm) and the GC 203 (48cm). 

However, arrangements can be 
made, in some cases, to have existing 
receivers modified to suit and, if 
desired, provision added for direct 
video input, rather than via the tuner. 

For further details: Harry Diamond, 
Video Technics, Carousel Centre, 
Shop 17, 18, 530 Oxford St, Bondi 
Junction, NSW 2022. Phone (02) 
387 2555. Also in Brisbane. 
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The Sony 
SL-T7ME video 
cassette 
recorder 
recommended 
for Beta 
I cassettes. 
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IMAGINE. 

A computer game that has drawn 
the attention of the national 
news media. 

A computer game that has people 
around the world clamoring for it. 

A computer game that turns your 
love life into a menage a trois... 
you, your mate, and your computer! 


That’s Interlude-the hottest new 
software program for personal 
computers. 

But it’s more than just a game. 

It’s an experience that will tantalize 
you...romanticize you...fantasize 
you...and often surprise you. 

Interlude begins with a unique 
computer interview of the partici¬ 
pants to determine their mood. 
Then it searches its memory to 
select the best Interlude for the 
occasion. You may be referred to 
the instruction manual which de¬ 
scribes most of the 106 Interludes, 
or your instructions may appear 
on your screen if you’ve chanced 
to hit upon one of the many sur¬ 
prise Interludes buried within the 
program. (When you discover 
secret Interlude #99, your love life 
may never be the same again!) 

Interlude...it’s fun., it’s fanciful... 
it’s fantastic. It's the computer game 
for adults. Are you ready for it? 

Interlude 

The Ultimate Experience. 


DICK SMITH ELECTRONICS 
PO Box 321 North Rydc NSW 2113 

Yes 1 1 want the Ultimate Experience Please msh a copy of Interlude for 


□ 


my System 80 or TRS-80 computer I am over 18 years of age 

I'm interested 1 But I haven t a computer Please send details of the 
incredible System 80 computer so I can en|oy Interlude too 


Interlude program and detailed mstmction manual costs S22 50 plus 
$2 00 pack b post My cheque for S is enclosed 

OR Please charge to my Bankcard Exp date 

No 496 

Signature __ ——- 

(Or you can order Interlude by phone Call Sydney (02) 888 3200 and 
ask for Bankcard Phone Orders Quote your Bankcard number & expiry 
date and Interlude will be sent to you the same day') 

ALSO AVAILABLE FROM ALL DICK SMITH STORES 
Sydney. Melbourne Brisbane Adelaide Canberra 
Perth b Wollongong, plus re-sellers in all areas. 
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TWO NEW THANDAR 
LCD MULTIMETERS 


TM351 & TM353 LCD 
3Y2 DIGIT MULTIMETERS 

Two new laboratory quality portable multimeters using 
LCDs and low power LSI circuitry to give exceptionally . 
iong battery life. 

Both have a full measurement capability of AC and DC 
volts, AC and DC current, resistance and diode check, 
permitting measurement of voltages from 10QpV to 1000V 
750V AC), current from 100nA to 10A (to 2A on TM353I 
and resistance from 100m ft to 20MH (from U1 on 
TM353) Basic accuracy on the TM351 is 0.1% and on the 
TM353 0.25%. 

As with all Thandar products the TM351 and TM353 offer 
exceptional specification for money. 


Both are supplied complete with long life alkaline batteries, 
and test leads. 





OTHER PORTABLE TEST INSTRUMENTS 
IN THE THANDAR RANGE 

SC110 Single-Trace Portable Oscilloscope 

10MHz band width lOmV/div sensitivity 

DM450 4V2 Digit Multimeter 

34 ranges; 0.05% basic accuracy 

DM350 3Vi Digit Multimeter 

34 ranges; 0.1% basic accuracy 

DM235 3 Vi Digit Multimeter 

21 ranges; 0.5% basic accuracy 

PFM200 Pocket Frequency Meter 

20Hz-200MHz; lOmV sensitivity 

PDM35 Pocket Digital Multimeter 

16 ranges; 1% basic accuracy 

THANDAR IS ASINOAIR PRODUCT 

For full technical details together with price list please contact 


• SYDNEY 601 6600 

• MELBOURNE 329 6511 • BRISBANE 52 5231 
• ADELAIDE46 6411 e PERTH4466622 


TF200 LCD 
FREQUENCY METER 

Combines professional specification, 
portability and value for money 
j Wide frequency range 10Hz to 200MHz (with TP600 to 600MHz) 

’High sensitivity — 10mV rms ’Battery or mams operation 
’Versatile — Lo f, Hi f, Time Av. period and totalise functions 


TP600 600MHz Prescalf» r 


TG105 

PULSE GENERATOR 

Wide frequency range 5Hz to 5MHz 
Independent, fully variable period and pulse control 
Very wide duty cycle capability 
Auto-lockout of inadmissible control settings 
Additional TTL output 
Full gating and single-shot facilities 


H. ROWE 


|& CO. PTY. LTD. 


UP TO 

4000 hrs 

BATTERY LIFE 
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New Products 


Miniature 
soldering tool 



Recently released by Royston Elec¬ 
tronics, the Model CT6 "miniature 
soldering pencil" maintains tip 
temperature within close limits. 
Temperature control is achieved by 
means of solid state sensing, electronic 
feedback, and zero voltage switching to 
avoid switching spikes which could 
damage circuitry. 

As an extra precaution, the CT6 also in¬ 
cludes electrostatic shields to block in¬ 
duced voltages from extraneous 
sources. Tip size is 3mm and tip 
temperature is infinitely variable. A more 
powerful tool, the Model CT7, is also 
available with a 5mm diameter tip. 

Both tools will also operate from the 
Model RE800-2 soldering and desolder¬ 
ing station, and the RE900-2 rework 
station. 

For further information, contact 
Royston Electronics, 27 Normanby Rd, 
Notting Hill, Vic 3168. 


Vicom is agent 
for Red if on 



The R1006 local or remote control receiver 
from Redifon. 


Redifon Telecommunications and 
Vicom International have recently signed 
an agency agreement which appoints 
Vicom International the sole Australasian 
Agent for the Redifon Telecommunica¬ 
tions range of communications products. 

Of particular interest in the range is the 
Redifon R1000 series of remote controll¬ 


ed HF receivers. This microprocessor 
controlled receiver (probably one of the 
most advanced available in the world to¬ 
day) controls all functions including 
antenna selection, channel scanning, 
mode, bandwidth — the unit even sup¬ 
plies standard RS232 interface for direct 
connections to communication 
computers. 

Further information from Vicom Inter¬ 
national, 68 Eastern Road, South 
Melbourne, Victoria 3205, or 339 Pacific 
Highway, Crows Nest, NSW 2065. 


High-efficiency 
7-segment displays 



Two new light-emitting diode seven 
segment displays, a high efficiency red 
(HDSP-3900) and a yellow (HDSP-4200) 
20mm high, have been released by 
Hewlett-Packard. The displays provide a 
viewing range of 10 metres, and can be 
stobed at peak currents of 120mA. They 
are designed especially for applications 
requiring low power consumption and 
large, easy to read displays, such as 
scales, automotive equipment and 
meters. 

The displays are priced at $2.78 each in 
quantities of 1000. For further informa¬ 
tion contact VSI Electronics (Australia) 
Pty Ltd, 21 Chandos Street, St Leonards, 
NSW 2065. 


Portable colour 
television camera 

The recent introduction of the Hitachi 
FP-40S portable colour television camera 
completes the range of Hitachi television 
cameras now available in Australia from 
AWA Rediffusion Pty Ltd. With the inclu¬ 
sion of the FP-40S the range now in¬ 
cludes five colour cameras, priced from 
around $1000 to over $10,000. 

All of the cameras can be used in con¬ 
junction with video recorders from any 



manufacturer, including Sony, JVC and 
Rank-NEC. 

The FP-40S is the top of the range. It is a 
completely self-contained colour TV 
camera with three 16mm Saticon pickup 
tubes. The camera optical system is 
mounted on a diecast alloy plate, ensur¬ 
ing optimum mechanical stability, and a 
variety of automatic operating features 
make the camera easy to use. In fact the 
camera is said to offer professional users 
features normally expected in a camera 
costing twice the price. 

Additional information is available 
from AWA Rediffusion Pty Ltd, 376 
Eastern Valley Way, Roseville, NSW 
2069. 


BASIC ELECTRONICS 

Available from “Electronics Australia,” 57 
Regent St, Sydney. PRICE $3.50 each 
OR by mail order from “Electronics 
Australia”, PO Box 163, Beaconsfield 2014. 

PRICE $4.20 each. 


Australian 
Maritime College 

MARINE 
RADIO 
OFFICERS 

A two-year full-time course leading to a na¬ 
tionally accredited ASSOCIATE DIPLOMA IN 
MARINE RADIOCOMMUNICATION for those 
wishing to become Marine Radio Officers will be 
commencing at the Australian Maritime College 
in February, 1981. 

The normal entry requirement is satisfactory 
completion of three subjects at HSC level, in 
Mathematics, a science subject and English. 
Equivalent qualifications and mature aqe ap¬ 
plicants may be considered. 

Employment prospects on successful comple¬ 
tion of the course are good since the College of¬ 
fers the only courses available in Australia for 
Marine Radio Officers, and numbers are geared 
to projected demand. Further opportunities are 
likely to exist ashore for experienced, well 
qualified Radio Officers in the communications 
field. 

Subject to demand for those who do not mem 
the above entry requirements, consideration 
may be given to offering a lower level course 
leading to a General Certificate the minimum 
statutory qualification for a Radio Officer. 

For further information and application forms 
contact: 

The Admissions Officer, 

Australian Maritime College, 

PO Box 986, 

LAUNCESTON 7250 
Tasmania 

[Tel: (003) 26 3155. 
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ELECTRONICS 

MELBOURNE 
I ff Ph (03) 842-3666 


Trading Hours: 10am-6pm Mon to Fri. 



are on the move again 

Due to an incredible increase in 
business, we have been forced to 
look for larger premises. 

Consequently we will soon be 
moving into a new 4,500 sq. ft. air 
conditioned office and factory. 

We are closing for the move on 24th 
December 1980. Re-opening on 
12th January 1981 at: 

22 Queen St, 

MITCHAM 
Phone: 874 3666 

S-100 VO PORT BOARD 



DUAL SERIAL I/O CARD Features:- dual inde¬ 
pendently controlled serial ports with TTY and 
RS232 outputs and inputs. Nine programmable 
parallel ports, crystal controlled baud rates fully 
buffered and address decoded. Plated through 
holes & solder resist mask. 

Price: Kit $189. Ass. $225. 


UV EPROM ERASER 



New product range. Model LEE/T 15Wtube. 120 
min timer, up to 40 EPROMS will erase in 10/15 
mins. Model MEE/T 8W tube 120 min timer, up to 
10 EPROMS will erase in 20/30 mins. Model MEE 
is same as MEE/T but with no timer. All erasers 
are fully assembled and have a safety switch 
LEE/T $125. MEE/T $105. MEE $85. 



New Products 


New “Jiffy Boxes’ 
from Altronic 



Jack O'Donnell of Altronic Distributors 
Ptv Ltd has announced the release of 
"The Great New Range of Altronics Jiffy 
Boxes". The new boxes are available in 
four standard sizes and feature grooved 
channels for vertical slide-in PC board 
mounting. A snap-in facility for horizon¬ 
tal PC board mounting is also provided. 

The standard sizes available are: UB1 

150 x 90 x 50mm ($2.75); UB2 196 x 
113 x 60mm ($3.75); UB3 130 x 68 x 
41mm ($2.25); UB5 83 x 54 x 28mm 
($1.60). PC boards can be ordered trim¬ 
med to the correct box width. For exam¬ 
ple, UB1 accommodates 87mm boards 
"snap-in" horizontally, or 90mm boards 
slid in vertically. 

Altronic Distributors Pty Ltd stock a 
wide range of kits, components and 
electronic equipment for the enthusiast 
and the professional. Their address is 

151 York St, Subiaco, Western Australia 
6008. Telephone (09) 381 7233. 


Dual-channel 
fibre optic cables 
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This new fibre optic dual-channel cable 
and connector assembly from Hewlett- 
Packard, the HFBR-3100 duplex cable, of¬ 
fers installation convenience and 
durability. It can be ordered in user- 
specified lengths from one to 1000 
metres. 

The duplex optical cable consists of 
two single fibre cables extruded togeth¬ 
er and surrounded by a common black 
polyurethane jacket to form an "easy- 
slit zip cord". A tracer along the outside 
ELECTRONICS Australia, December, 1980 


1096 Doncaster Rd. Doncaster East. Vic 3109. 

PO Box 19. Doncaster East, 3109. Telex AA37213. 
DEALER: Canberra -81-5011, Sydney -661-9237 


Send 66c in stamps for COMPUTER PRINTOUT 
CATALOGUE for more details. 

ALL PRODUCTS AUSTRALIAN MADE AND EX STOCK (ALMOST) 

DEALER ENQUIRIES WELCOME 

Prices and specs subject to change without notice 

All prices tax free, for retail prices add 15 percent. 


of one of the two channels is for easy 
identification. The new HFBR-3100 is 
compatible with HP HFBR-1001, 
HFBR-1002, and HFBR-2001 transmitter 
and receiver modules. 

The connectors are factory installed 
and tested for mechanical strength and 
optical quality. For further information, 
contact VSI Electronics (Australia) Pty 
Ltd, 21 Chandos St, St Leonards NSW 
2065. 


Big 25mm-high 
7-segment displays 



Seven segment displays with a 
character height of 25mm are now 
available from Philips Electronic Com¬ 
ponents and Materials. The series 710 
numeric readout is manufactured by 
Dialight in the United States, and 
features angular digits which provide er¬ 
ror free reading over a distance of 10 
metres while also being suitable for 
close viewing. 

For easy installation the 710 series can 
be supplied with either solder or PCB ter¬ 
minals. Mounting hardware is available 
to allow up to 10 individual displays to 
be grouped together in a single unit. For 
further details contact Philips Electronic 
Components and Materials, 67 Mars 
Road, Lane Cove, NSW, 2066. 


Low distortion 
function generators 

Available from Tektronix are two new 
instruments in its TM500 series, the 
FG507 and the FG501A Function 
Generators. 

The >og and linear sweep capabilities of 
the new Tektronix FG507 2MHz 
Sweep Function Generator make it 
suitable for a wide range of audio and 
telecommunications applications 
requiring low distortion and versatile 
sweep capabilities. 

The second new TM500 series plug-in, 
















GRADUATE 

TO 


University 


METERS AND 
INSTRUMENTS 


TD SERIES PANEL METERS 

Suitable for the hobbyist and manufacturer highest quality 

• Complies with Australian Standard AS1042 

• Moving coil • High torque • Core magnet self-shielded 

• Most standard ranges available ex-stock 

• Special scales, pointers & ranges on indent. 


• TEST INSTRUMENTS 

• PANEL METERS 

• DIGITAL METERS 

• EDUCATIONAL EQUIPMENT 

• SWITCHBOARD INSTRUMENTS 


Available in 6 sizes. 


Model TD-48 
TD-66 
TD-86 
TD-106 
TD-118 
TD-152 


48 x 42mm 
66 x 60mm 
86 x 78mm 
106 x 83mm 
118 x 106mm 
152 x llOmm 



TD Series meters can 



be rear mounted. 



MULTIMETERS 

NEW CTi-500 “INDUSTRIAL” 
DIODE PROTECTED 



20,00012 per DC 

AC & DC Volts 

DC Amps to .5A 

Resistance & dB 

Size: 130 x 90 x 38mm 

an excellent general purpose unit 


DIGITAL MODEL 2200A 

3V 2 DIGIT LCD DISPLAY, 12MM HIGH 


THE FAMOUS MVA-100CN “DELUXE” 
NOW WITH FUSE & DIODE PROTECTION 



200 hours continuous operation 
Auto zero and Auto polarity 
Low battery warning 
Two input terminals 
Over range indication 
Overload protection 



100,00012 per V DC 
AC & DC Volts to 1 kV 
AC & DC Amps to 10A 
Resistance . 112 to 200M12 
dB -20 to +62dB 
4mm Terminals 
Polarity Switch 
Shock proof movement 
Size: 180 x 140 x 80mm 


TEST INSTRUMENTS 



SCAN 



NON CONTACT 
VOLTAGE INDICATOR 


When you need to know 
don’t take chances! 


DEAD 

OR 

ALIVE? 


The non contact EZ-Scan unit gives an immediate visual in¬ 
dication of voltage with or without current flowing at 
distances up to 15cm from the source. Battery powered 
and all solid state, the unit is small enough to be carried in a 
pocket, and tough enough to leave in a tool box. 

To find a break in a cable, a bad earth, a faulty fitting or just 
to know if it’s live — use the EZ-Scan for all unshielded AC 
electrical systems, 60V and higher. 

PRICE: HIGHEST QUALITY at the LOWEST PRICE 
GUARANTEE: 90-day, backed by University after sales service 
SERVICE: 24-hour efficient repair service 


UNIVERSITY GRAHAM 
INSTRUMENTS PTY LTD 

PO BOX 204, ENFIELD, NSW 2136 
PHONE (02) 53 0644; TELEX AA21398 
MELBOURNE PHONE (03) 387 6170 
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RESISTORS 

150 ohm, 5W.20c 

10 ohm. 5W.20c 

47 ohm, 5W.20c 

12 ohm, 3W.20c 

2.5 ohm, 3W.20c 

33 ohm, 3W . 20c 

8 ohm, 10W. 25c 

4000 ohm, 10W.25c 

100 ohm, 5W . 20c 

330 ohm, 10W . 25c 

220 ohm, 5W.20c 

5 ohm, 5W . 20c 

220 ohm, 10W.25c 

950 ohm, 3W . 20c 

115 ohm, 5W . 20c 

10 ohm, 5W.20c 

Ik ohm, 5W.20c 

5000 ohm, 5W.20c 

6.8k ohm, 3W . 20c 

3300 ohm, 10W.25c 

6800 ohm, 10W . 25c 

1500 ohm DUAL. 21W.50c 

50 ohm, 5W . 20c 

330 ohm, 5W.20c 

Ik ohm, 5W . 20c 

820 ohm, 5W.20c 

12 ohm, 10W . 25c 

470 ohm, 7W.20c 

4700 ohm, 4.5W.20c 

5000 ohm, 10W . 25c 

8.2 ohm 5W 

3.3K . 

1 ohm. 

10K . 

2.5 ohm . 


7W 

5W 

7W 

3W 


CAPACITORS 


0.0039uF, 1500V.20c ea 

6 N 8 , 1500V.20c ea 

0.0068uF, 1500V.20c ea 

1200PF, 400V.10 for $1 

0.068uF, 400V.5 for $1 

2200PF, 630V.10 for $1 

0.47uF, 250V.10 for $1 

O.IOuF, 400V. 5 for $1 

0.082uF, 160V.10 for $1 

26k. 250V. io for $1 

0.041uF, 400V. 10 for $1 

0.033uF, 250V.5 for $1 

0.027uF, 100V.20 for $1 

220uF, 10V. io for $1 

luF, 350V 10 for $1 

470uF, 40V 5 for $1 

10OOuF, 16V 10 for $1 

2.2uF, 200V .10 for $ 1 

0.047uF, 1500V 50c 

47uF, 25V 4 for $1 

680uF, 40V 50c 

22K, 100V 20c 

330uF, 25V 25c 

2.2uF, 200V 30c 

470uF, 40V 50c 

680uF, 35V 50c 

0.015uF, 250V 25c 

2500uF, 35V ^ 

luF, 100V 25c 

IOOOuF, 16V 50c 

220uF, 16V 50c 

2000uF, 63V u 

0.47uF, 400V 50c 

680K, 250V 25c 

012, 250V 25c 

15NF, 250 10c 

120K, 250V 20 

IOuF, 315V 25c 

0.056,250V 10 c 


Slide Pots 

250K-50K . 

3 for $1 

Dual 500K. 

1 Meg. 

2 Meg. 

Including Fancy Gold Knobs 

25K dual. 

.3 for $1 
.3 for $1 
.3 for $1 

2 for $1 


SPECIAL 

100 mixed resistors, all useful 

100 mixed capacitors, fresh stock 

.$2. 

.$2. 

AUDIO LEADS 

3.5m to 3.5m, 7ft. 

3.5m to 6.5m, 7ft. 

6.5, 7ft. 



MICRO SWITCH 

5A, 250V AC. 



TUNING CAPS 

2 and 3 gang. 

Min 2 gang. 



FUSES 

0.5A, 2A, 3.25.io for $1 

In line fuse holders..30c 

RCA jack plugs and sockets.40c pair 




i□ Lj n L_JULJLnJU UUULnJI 

122 Pin ROAD, NTH CURL CURL. 

MAIL ORDERS: BOX 156, DEE WHY, NSW. 2099. 
TELEPHONE 93-1848. 


SPECIAL 

TRANSISTORS 


AD161-162 

$2 50 pr 

BSC 901A 

$1 50 ea. 

BC 548 

10 for $1 

AD 149 

$3 pr 

ELECTROS 


470uF, 25V. 

...5 for $1 

400uF, 10V. 


47uF, 63V. 

...5 for $1 

350uF, 16V. 

...2 for $1 

27uF, 160V. 


25uF, 63V. 

.10 for $1 

22uF, 160V. 

.10 for $1 

47uF, 16V. 


47uF, 200V. 


220uF, 10V . 

.10 for $i 

68uF, 16V. 

.10 for $1 

2500uF, 63V 

2 for $1 


• Telescopic aerials. $1.50 

• Top quality, low impedance mic¬ 
rophones, $3.50 

• 6 inch ferrite rods, 75c 

• Rainbow lead, 5 strand, 20c per metre 

• Line output transformers, 600 ohm, to 15 
ohm, 20 watts, $5 

• Line output transformers, 1200 to 3/ohm, 
5 watt, $1 

• Power supply units, filtered, 240 to 20 
volt, $12 

• 240 to 15 volt transformers. $3.50. 


Power leads 240 volt, suit most tape recor¬ 
ders, radios, etc. $1 each. 


TV Stick Rectifiers 20SC, $1.00. 


Philips Colour TV Convergence Boards, $3 
each. 


455KC IF Transformers for valve radios, $1 
each. Also aerial and OSC coils, 75 cents 
each. 


POTS ROTARY 

Meg......30c 

1 Meg.30c 

100K.30c 

100K Switch.50c 

50K Double Pole Switch.50c 

7.500.30c 

10K Switch. 50c 

250K.; 30 c 

50K.30c 

20K.30c 

10K Min Pots.25c 

50/Ohm.50c 

Vz or 1 Meg Switch. 50 c 



BSR record changer or manual cuing device ceramic 

cartridge 11 inch turntable complete with base & 

perspex top $55.00 

P.P. NSW $2.00 

Interstate $ 3.50 

WA, Tas $4.00 


HOR Drive 3021 transformers for colour 

TV. $2 

TV Colour Convergence Units 11270 44 x 6 
.$3 


PILOT LIGHTS 

Screw in 6.3V. 10 for $1.50 

24V .10 for $1.00 

Pilot light holders $1.50 


• Car radio suppressors, 3 for $1 

• 3 position slide switch, 50c 

• Toggle switches. 25c 

• 2 position push button switch, 50c 

• 6 position push button switch, $1 

• 4 position push button switch, 75c 

• Transistor ear plugs & leads, 3 for $1 

• In-line fuse holders, 4 for $1 

• 4 pole 2 position rotary switches, 50c 


Pick up Cartridges BSR universal type 

Ceramic Stereo. $5 

Audio Technica AT 6 diamond stylus 
stereo. $12 


DIODES 


OA 626 . 4 for $ 1.00 

OA 662 . 4 for $1.00 

EM 410C . 4 for $1.00 

DS 150A . 50c 

DSY 130YO . 50c 

OA 636 . 50c 

HR 15 . . 

Diodes BYX 55, 600 30c 

by 188.; 3 oc 


STEREO AMPLIFIER 
SOLID STATE 5 waits RMS per 
Channel $25 


PP NSW 
Interstate 
WA TAS 


$1.50 

$2.50 

$3.50 


Special: 100 mixed capacitors, fresh stock, 


all useful. 


$ 2.00 


SPEAKER SPECIALS 

15 ohm 4" — 2 for $2. 
5x3 15 ohm 2 for $2 
6x9 15 ohm $5 each 
5x7 15 ohm $4 each 
8x4 15 ohm $4 each 
6x4 15 ohm $3 each 


SUPER SPECIAL 

GRAMOPHONE motor and pickup 3 
speed stereo balanced arm 


240 volt $9.75 

PP NSW $1 50 
Interstate $2 75 
WA $4 


$250 WA $3.50 



Miniature speaker and drive output 

transformers pr 


Special mixed tag strips 


10 foi $1 


24V MOTORS 


Reversible 

Only $2.50 ea. 



FRAME OUTPUT TRANSFORME 



Primary can be separated from secondary. Lots of 
uses, battery saver etc $2.00 


TV TUNER 
VALVE TYPE 



P&P $1.00 
Interstate $2.50 


SUPER SPECIALS 

FM STEREO 
TUNER KITS 



Sets of 3 modules include FM tuner, de¬ 
coder and IF detector. Circuit diagram 
supplied. Can be used with amp modules. 

ONLY $18.00 
P&P $1.00 


TRANSISTORS 


2N3055 

SE1002 

BF459 

B544 DE6 

Cl 06 FI 

TIP 110 

608EK 

BCS54813 

2SB186 

2SA101 

BD263 

BSB405 

2SB77 

2SB303 

AC187 


$1 
4 for 


4 for 
10 for 


VU & BALANCE 
METERS 



STEREO VU $3.00 


12Kn IOOuA $2.00 


PHILIPS TV TUNERS 

Transistor NT3024, NT3032, Colour — 
P&P $1. 



$10 ea. 
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New Products 


the FG501A 2MHz Function Generator, 
is designed for users who require the 
same low distortion sine waves but do 
not need the sweep capabilities. The 
FG501A replaces the FG501 Function 
Generator, providing increased 
frequency range, variable symmetry and 
a triggered mode of operation. 

Both Function Generators provide low- 
distortion outputs from 0.002Hz to 
2MHz, and are capable of generating five 
basic waveforms — sine, square, 
triangular, ramp and pulse — at output 
levels up to 30V peak-to-peak from a 50 
ohm source. A step attenuator provides 
60dB of output signal attenuation in 
20dB steps, with an additional 20dB of 
variable attenuation. 

Further information on the two new 
instruments can be obtained from 
Tektronix Australia Pty Ltd, 80 Waterloo 
Road, North Ryde, NSW 2113. 


Automatic testing 
for PCB assemblies 



Elmeasco Instruments has established 
what is believed to be the first 
automated PCB testing and programm¬ 
ing facility of its kind in Australia. The 
new facility is equipped with a top of the 
line Fluke 3040A digital and analog 
board tester. Up to 232 digital I/O pins 
and up to eight analog pins can be 
checked with automatic fault emulation 
providing close to 100% fault coverage. 

The new facility, based at Mortlake 
NSW, has already been awarded a major 
defence contract. 

Further information is available from 
Elmeasco Programming Services, PO Box 
30, Concord 2137. 


Rack mounting 
power line filter 

Belling & Lee has announced a new 
L2140 rack mounting power line filter. 
The filter is available in 2A and 6A 
versions, and is primarily intended for 
installation in microcomputers, machine 
tool control systems and similar 



equipment to protect them against 
mains borne interference and to ensure 
compliance with BS800 and IEC/VDE 
specifications covering mains 
interference from equipment. 

The assembly complies with the safety 
requirements of UL and other European 
approval authorities, and additional 
security is provided by the use of self 
healing metalised paper capacitors and 
expoxy resin encapsulation. 

For complete information on the Bell¬ 
ing & Lee Rack Mounting Filter contact 
Tecnico Electronics, PO Box 50, Lane 
Cove, NSW, 2066, or PO Box 520, 
Clayton, Vic 3168. 


Scope-Panavise 
PC board holder 



Scope Laboratories now has available 
the Scope-Panavise printed circuit board 
holder. The unit can be supplied in 
various configurations, making it suitable 
for a wide range of applications. For 
instance, five mounting arrangements 
are possible: a tray base with recesses 
for components, a G clamp, suction, 
screws, or a heavy cast iron pedestal. 

The mounting head can be rotated and 
tilted to position the PCB conveniently, 
and five alternative head styles can be 
supplied, including a slotted, adjustable 
board holder, hard or soft jawed 
engineers vices, a neoprene jawed 
152mm vice and face plates. 

More information is available from 
Scope Laboratories, Box 63, Niddrie, Vic 
3042. 


CQ electronics 


and get your components 

I SHOP y , TOWN CENTRE I 95 PEGENT STREE T 
HO CAMPBELL STPf ETlcENTRAL RAILWAY 

blacktown. I Sydney. 
621 5809 698 8079 


MERRY XMAS AND 
A HAPPY NEW YEAR 
FROM CQ ELECTRONICS 

/ " s 

El® FUSES 
3AG-20a/25a3OA 

IDEAL FO« CARS 

Rel ed swtree s 

NORMALLY OPEN V 

y <o FOR# 1.00 

. TRansiSTOR^N 
InSULATIHG- 

^ —- Kits 


^oltaCE Reguut* 

Sv. 3 AMP V JL 
rtM»4.S8 
U //*fes 2*2 QUAD 
DRIVER. 



j pon^Loo 
PACKS* 1.5^ 

4007X 

lA aT IOOOv 

x D 10 DE.S 

W.F. DIODES / Fo< ^’ 0< 
.ZpAOCS for l. SO 

ts. — 

/Post er K4 D -8 ^ 
SPEAKER 8ft - 4 % 

!Orr\rr\ SPEAKERS 



k: 


OWL} 1,00 QjOu 



l 240? 

/M ®oaa.Tf 

^ 5.00 



4 FOR £ 1.00 


f x'MAS PACK at l^a vt $ 3>0,°V^ 
CHOCK V BLOCK PACK 

gESlSTORS,CAPACITORS VAL^rg —7 % -J 

KKlOBS, if CAWS ,SWlVc«6s 
YALVt lOCXtTS, POTS, TRIMMERS ,Vt)KE:S 
PUR.»Ty MAOWETS, TRAM SPORMG-RS^ BouTS , 
P.C.SOARO 6LAMKS , C OI , £LTC 
l IK1C-REPISL& VALUE- LIMIT 2 PER bODj 
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Books & 
Literature 


families. Data provided in the various 
sections is brief and to the point. Typical¬ 
ly one page is devoted to each device 
and includes a function description and a 
pin-out diagram. Actual electrical 
characteristics such as propagation 
delays and input and output 
characteristics are not included 
unfortunately. (RdJ). 


Programming the Z80 Microcomputer 


Electronic Basics 


PROGRAMMING THE Z80, by Rodnay 
Zaks. Second Edition. Soft covers, 
624 pages, 217mm x 140mm, il¬ 
lustrated with diagrams and 
flowcharts. Published by Sybex Inc, 
1980. Price $14.95. 

The Z80 is one of the most popular 
eight-bit microprocessors available, and 
not without reason. It's "upward com¬ 
patibility" with the 8080, combined with 
a large number of additions and 
enhancements to the original 8080 in¬ 
struction set make it a very powerful 
machine. 

The size and the complexity of the set 
of instructions executed by the Z80 has 
one disadvantage however; it is hard to 
come to grips with. For the person just 
approaching programming, it is hard 
even to know where to start! 


questions are left for the reader to solve. 
These exercises are carefully graded in 
difficulty, and their successful comple¬ 
tion is a welcome confirmation of the 
reader's grasp of the material presented. 

Microprocessor programming is not 
something that can be learnt from a 
book, and the author constantly stresses 
the need for practice with an actual 
system. Explanatory texts and reference 
guides can be of great assistance to the 
programmer however, and anyone 
working with the Z80 will find this latest 
book an excellent coverage of assembly 
language programming. 

Our review copy came from Dick 
Smith Electronics, and copies should be 
available from DSE branches in all states 
(PV). 


Many books and articles have been 
written in an attempt to overcome this 
problem, but this one by Rodnay Zaks is 
one of the best we have seen. The book 
is written as an educational text and a 
self-contained reference guide, and as 
such will be of use to both the ex¬ 
perienced programmer and the begin¬ 
ner. In 11 chapters the book guides the 
reader from basic concepts to data struc¬ 
tures and program development techni¬ 
ques, covering along the way Z80 hard¬ 
ware organisation, addressing techni¬ 
ques, input and output routines and 
devices, assembly language programm¬ 
ing techniques and applications 
examples. 

The text is clearly written and com¬ 
prehensive, and it is well supported by 
extensive illustrations, flowcharts and 
diagrams. Seven appendices provide fur¬ 
ther information and convenient 
references to hexadecimal and ASCII 
conversion, a table of displacements for 
relative addressing, decimal to BCD con¬ 
version, a short form guide to the Z80 in¬ 
struction codes (which are covered in 
depth in the body of the text) and charts 
of Z80 and 8080 equivalent instruction 
codes. 

Particularly worthy of mention is the 
first chapter, Basic Concepts, which pro¬ 
vides an introduction to assembly 
language programming flowcharts and 
data representation within a 
microprocessor. It is almost essential 
reading for anyone involved with 
microprocessors. 

Throughout the book exercises and 
^ 1 ® ELECTRONICS Australia, December, 


1C Cookbook 


taj* ii 


mm 

ic 

COOKBOOK 

U*e-it how into on #v*ry IC family and 
fuection—CMOS and m 4009- and 7400-»ries 
digital ICs, tiotic CMOS, and linaar Its! 

H &mm l 

THE MASTER IC COOKBOOK, by 
Clayton L. Hallmark. Published by 
TAB Books March 1980, USA. Soft 
covers, 130mm x 209mm, 476 
pages. Illustrated with pin-out 
diagrams and circuits. Price $12.50. 

The first point we should make is that 
'The Master IC Cookbook" is actually an 
IC data book and does not present any 
application circuits for the ICs. This is 
quite reasonable though considering the 
large scope of the book, which covers all 
the standard 4000 and 74C series CMOS, 
TTL and other more exotic IC types. 

Four sections are included in the book, 
viz CMOS, Exotic CMOS, Linear and TTL 
plus a brief introduction to the 
characteristics of the various logic 

1980 


ELEMENTS OF ELECTRONICS, Book 
3, by F. A. Wilson. Published by Ber¬ 
nard Babani Ltd, London. Stiff 
paper covers, 204 pages 180mm x 
118mm, illustrated by diagrams and 
circuits, Price in Australia $6.75. 

Books 1 and 2 in this series were 
reviewed in January last and summarised 
as being well written and planned, and 
presumably intended for use in study 
courses. They covered basic theory and 
basic AC circuit theory respectively, and 
this present volume was foreshadowed. 

As with the previous texts, this new 
one deliberately invokes mathematical 
and graphical expressions to supplement 
the explanatory prose, again confirming 
its student orientation. 

The first section to page 27, 'The 
physics of semiconductors", is complete¬ 
ly descriptive in character. It starts with 
the atomic structure, adds the concept 
of conduction, then the P-N junctions, 
and looks at the behaviour of semicon¬ 
ductor materials, diodes and transistors 
Section 2 takes a detailed look at 
"Semiconductor Characteristics", while 
section 3 — about 100 pages in length — 
looks at semiconductors in typical circuit 
configurations: rectifiers, amplifiers, 
oscillators and switching mode. 

A f o u r th section surveys 
microminiature technology and this is 
followed by appendices covering ab¬ 
breviations, circuit symbols, binary and 
number systems, and mathematics. 

All told, it appeals as a compact and 
useful book, and good value in terms of 
today's prices. Our copy came from the 
Technical Book & Magazine Co Pty Ltd, 
289-299 Swanston St, Melbourne, 3000 
(W.N.W.) 


TRS-80 Interfacing 

TRS-80 INTERFACING BOOK 1 by 
Jonathan A. Titus. Soft covers, 190 
pages, 216mm x 134mm, illustrated 
with photographs and diagrams. 
Published by Howard W. Sams & 
Co, Inc. Price $11.95. 

This book will be useful to TRS-80 
owners or anyone with Z80 based 
systems who would like to use their 
computer for monitoring or controlling 
external devices. Although specifically 




dealing with the TRS-80 and Level II 
Basic, none of the principles or ex¬ 
periments described are exclusive to that 
machine. 

The purpose of this book, as stated in 
the preface, is to introduce the reader to 
the signals available within the TRS-80 
computer and to show how they can be 
used to control external devices with 
Basic programs. A breadboard design 
procedure is used, and the text is sup¬ 
ported by numerous practical ex¬ 
periments and circuits. 

The book commences with a discus¬ 
sion of the control signals available 
within the TRS-80 (which are the signals 
generated by the Z80 processor, with 
the exception that IORQ signal is exter¬ 
nally gated with the RD and WR signals 
to create IN and OUT signals on the 
TRS-80 expansion interface connector). 
The Input and Output statements of 
Level II Basic are then discussed in detail, 
together with the PEEK and POKE 
statements used for accessing memory 
and memory-mapped I/O devices. 

Chapter two covers interfacing to the 
TRS-80, discussing I/O address decoding 
and device selection. Chapter three 
moves on to the use of actual devices, 
and provides details of parallel input and 
output ports, three-state logic, and a 
discussion of memory mapped I/O. 
Chapter four concerns flags, the means 
by which external devices inform the 
computer that they either have data to 
transmit or require data from the com¬ 
puter. The logical operations available in 
Basic are discussed, as a means of testing 
the status of these flag bits, and many 
useful examples are provided. 

Chapter five describes the author's ap¬ 
proach to breadboarding circuits for 
TRS-80 interfacing. The chapter gives 
complete circuit diagrams and construc¬ 
tional details of a self-contained bread¬ 
board circuit with its own power supply, 
logic probe and address decoding. Ap¬ 
pendix D of the book is a parts list for the 
construction of the interface board, 
while Appendix E provides the artwork 
for a double-sided printed circuit board. 

The final chapter of the book, Chapter 
six, brings all the information together. 
This chapter occupies the last half of the 
book, and is a guide to the use of the ex¬ 
perimental breadboard set-up for inter¬ 
facing various circuits to the TRS-80, us¬ 
ing readily available 7400 series devices. 
Eighteen experiments are described and 
illustrated, ranging from setting and 
resetting a single output bit to the inter¬ 
facing of a analog-to-digital converter. 

There are five appendices to the book. 
D and E have been mentioned, and in 
addition there are details of the lamp 
monitors, logic switches and pulse cir¬ 
cuits used in the experiments, a list of 
parts for the experiments and a copy of 
the Mostek technical data for the Z80 
microprocessor. 

All together this book can be recom¬ 
mended. Our review copy came for 
McGill's Authorised Newsagency Pty Ltd, 
187 Elizabeth St, Melbourne, 3000. (PV). 


NEW BOOKS 

NEW — NEW — NEW 

Latest editions of some of the most popular books 


on the subject: 

The Radio Amateur Handbook — ARRL 

1980 Edition .$14.95 

World Radio TV Handbook 1980. (Complete 
directory of the world's Radio and TV Sta¬ 
tions short medium and long wave) $16.95 

R.S.G B Handbook Volume 1 . $21.85 

RSG B Handbook Volume 2.$18 90 

Reference Data for Radio Engineers (New 

Edition) I.T.T. $37.95 

Radio Handbook (William Orr) 21st Edition$26.80 
Australian Amateur Operator's Handbook — 

Postal & TelecOmmunications Department $3.60 

Practical Antennas for the Radio Amateur 
(Scelbi). $12.95 


Adam Osborne Books 


Introduction to Microcomputers. Osborne 

Vol. 0 — Beginners Book $11.50 

Vol. 1 — Basic Concepts 2nd ed $15.00 

Vol. 2 Some Real Microprocessors — 

New Edition. Loose-leaf w/out Binder $19.00 
With Binder $28.00 

Vol. 3 Some Real Support Devices — 

New Edition. Looseleaf w/out Binder $19.00 

With Binder . $28.00 

6800 Programming for Logic Design $13.50 

8080 Programming for Logic Design $12 55 
Z&0 Programming for Logic Design . . $13.50 
Z80 Assembly Language Programming $13.80 

6800 Assembly Language Programming $15.00 

8080A/8085 Assembly Language Pro¬ 
gramming . $15.00 

6502 Assembly Language Programming 

— Leventhal. $15.00 

8089 1/0 Process handbook — includes 
8289 Bus Arbiter $7.15 

Pet and the IEEE 488 Bus (GP1B) — Fisher 

& Jensen.$18.00 

Pet/CBM personal computer guide— 

Donahue & Enger $18.00 


New Books from T.A.B. 


Complete Handbook of Robotics — Safford, 

Jr 9.95 

Master 1C Cookbook — Hallmark $12.50 

Antenna Construction for Ham. CB & SWL $7.50 

Beginners Guide to Computers & Micro¬ 
processors with Projects . $8 50 

Master Handbook of 1001 Practical Elec¬ 
tronic Circuits $12.50 

Master Handbook of 1001 More Practical 

Electronic Circuits.$15.95 

Towers’ International Transistor Selector $8 50 

How to Build Your Own Working Robot 

Pet — DaCosta.$8 50 

The Active Filter Handbook — Tedeschi $8 50 


American Radio Relay League 


A.R R.L. Antenna Handbook $8.30 

The Radio Amateur's License Manual $6.80 

FM & Repeater for the Radio Amateur . $8.80 

Single Sideband for the Radio Amateur . $7.20 

Ham Radio Operating Guide $7.20 

Electronic Data Book. $7.20 

Solid State Design for the Radio Amateur $9 80 
Tune in the world with ham radio — includes 
Text. Tape Cassette & Workbook. Complete 
box set $10.50 


Microprocessor Books 


An Introduction to Personal and Business 
Computing — Zaks (Sybex) 9.75 

Learning Basic Fast — DeRossi 10.95 

6502 — Applications Book — Zaks (Sybex) 18.20 
6502 — Software Design — Scanlon 14.20 

TRS-80 BASIC — A self-teaching Guide — 

Albrecht. Inman & Zamora 12.55 

TRS-80 Interfacing Book I — Titus 12.70 

Microprocessors from Chips to Systems - 
Rodnay Zaks Sybex $13.95 

Microprocessor Interfacing Techniques — 

Zaks & Lesea-Sybex $16 95 


Just a few of the thousands in stock. Call in or write. 
Prices subject to fluctuation. Correct at time of going 
to press. 

If the book you require is not listed 
below, it can be ordered from us. 


Practical Microcomputer Programming 

The M6800 Weller. $36.55 

Some common basic programs for the pet — 

Cassette $18.00 

Some common basic programs for the 

TRS-80 - Cassette. $18 00 

Basic programming primer — Waite & Pardee $12.70 
Computers & computing — Australian Year¬ 
book 1980 ETI . ' . $4.95 

Introduction to low resolution graphics — 

(Scelbi) . $12.95 

Microcomputer interfacing with the 8255 

PP1 chip — Goldsbrough . $12.70 

6502 software gourmet guide & cookbook 

- (Scelbi) . $14.25 

8080/8085 software design book 1 — Titus, 

etc. $12.35 

8080/8085 software design book 2 — 

Titus, etc. $14.20 

TEA: an 8080/8085 co-resident/assembler 

— Titus. $11.50 

Z-80 microcomputer design projects — 

Barden $17.80 

Z-80 microcomputer handbook — Barden $12.70 
Z-80 microcompressor programming & inter¬ 
facing book 1 — Nichols etc . $15.60 

Book 2 - Nichols etc.$17.80 


Howard W. Sams Books 


IC OP-AMP Cookbook (Walter C. Jung) . $17.50 

TTL Cookbook (Lancaster) .$13.60 

TV Typewriter Cookbook (Lancaster) . . $14.20 

The Cheap Video Cookbook (Lancaster) $7.95 

Active Filter Cookbook (Lancaster) .$17.95 

Transistor Substitution Handbook . $7.95 

TTL Cookbook — Lancaster .$13.60 

Radio Handbook — William 21st Ed. $26.80 


Pianos, Organs etc. 


The Art of Organ Building — Audsley Volume 

|| . . $17.50 

The Organ — Its Evolution. Principles of 
Construction and Use — Sumner $29 95 

The Cinema Organ Reginald Foort $9.30 

The Reed Organ Its Design and Construction 
— Milne $6.00 

Piano Servicing Tuning & Rebuilding — 

Arthur Reblit*. $19.15 

Player Piano Treasury — Harvey Roehl $20.00 

Harpsichord design and construction — Kern $25 00 


Other Titles 


How to Build a Small Budget Recording 
Studio From Scratch . . with 12 tested 

designs — Everest 10.95 

Practical Guide for Concert Sound — Hell . $13.35 
Tilt — The Pinball Book — Tolbert Home 
Maintenance. History. Hot Tips 6.9(5 

Questions & Answers for the Novice Licence 
— Westlake Radio $5 95 

Electric Guitar Amplifier Handbook — Darr $15 00 
Motorola CMOS Data Book $10.00 

73 Dipole and Long-wire Antennas 

(Edward M Noll). $6.75 

73 Vertical. Beam and Triangle Antennas $7.80 
Basic Television — Principles and Ser¬ 
vicing — 4th Edn (Bernard Grob) $18.75 

Amateur Radio Operating Manual — 

Eckersley.$13.30 

The World in My Ears — Cushen $15.95 

SCR Manual — Including Triacs and other 
Thyristors 6th Edition $4.65 

Beam Antenna Handbook — New 5th Edi¬ 
tion (William I. Orr & Stuart D. Cowan) $5.95 
Better Shortwave Reception — New 4th 
Edition (William I. Orr & Stuart D. Cowan) $5.95 
All about Cubical Quad Antennas — $5.70 

Amateur Radio Theory Course — Ameco $8.00 
Electronic Projects for Musicians — Ander- 

ton (Guitar Player Pubs). $9.95 

Ham & CB Antenna Dimension Charts. 

Noll . $3.20 

Metal Detecting In Australia — Webster. $4.50 


MAIL ORDERS BY RETURN PLEASE ADD 90c per parcel postage (Vic) 

$1.70 per parcel interstate 

TECHNICAL BOOK & MAGAZINE CO. 


295-299 Swanston St., MELBOURNE 3000. Ph. 663 3951. 
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REVIEWS OF RECENT 



Records & Tapes 

CLASSICAL • POPULAR • SPECIAL INTEREST 


Rochberg/Stern violin concerto: “a strange work” 


ROCHBERG — Violin Concerto Isaac 
Stern (violin) and the Pittsburgh Or¬ 
chestra conducted by Andre Previn. 
CBS Stereo disc CB 331. 

This apparition has haunted me since it 
arrived unexpectedly from CBS some 
weeks ago. The first paragraph of the ac¬ 
companying "explanatory" sheet reads, I 
quote: 'The dedication of the violin in 
concerto by Rochberg reads 'Commis¬ 
sioned by the Pittsburgh Symphony, 
William Steinberg musical director, in 
memory of Donald Steinfirst for Isaac 
Stern with the assistance of grants from 
the National Endowments for the Arts 
and the Pittsburgh Post Gazette'." Just 
who Donald Steinfirst was I have no idea. 
It is also the first time I have heard 
Rochberg's name mentioned. Steinberg 
having gone to his reward the present 
recording is conducted by .Andre Previn. 

The "explanatory" sheet goes on - 
among many other things - to say that 
Rochberg apparently lost his tonal vigini- 
ty when he met Luigi Dallapiccola in 
Rome around 1950. During the process 
he interested himself in "duration as pro- 
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cess" and "projection of densities" 
whatever they might mean. But, by 
many passages in the concerto, he is ap¬ 
parently repenting his atonal and serial 
indiscretions and now and again returns 
to straight out romanticism. 

Another reason for this is that he pro¬ 
bably thought he'd better give Stern 
something for his money for Rochberg 
was paid for something Stern could use, 
however rarely, on the concert platform. 

The work is strangely constructed in 
five movements, the two outer ones ac¬ 


ting chiefly as introduction and epilogue. 
Delete these and the remaining three 
movements could make a concerto, if 
not a very exciting one. At any rate the 
two outer movements consist of harsh 
atonalities but the second, marked In¬ 
termezzo is completely tonal. There is 
no mistaking the third movement as 
anything but an "In Memoriam", I expect 
to the mysterious Mr Steinfirst. It has 
some melodies, never distinguished, but 
it is no surprise to hear Stern play them 


admirably. 

The whole work sounds as if you have 
heard parts of it before though not 
necessarily at the same time. In any case, 
Rochberg has written plenty of showy 
stuff for both the soloist and orchestra. 
He is an expert orchestrator and has 
given Stern and Previn plenty with which 
to display their virtuosity. Though just 
how often they will be called upon to do 
so in this strange work is to me an 
unanswerable question. (J.R.) 


Bach/Glen Gould 

“Eccentric, often brilliant” 


J. S. BACH — Three Toccatas — In D Ma¬ 
jor BWV192, in F Sharp Minor BWV 
910, and D Minor BWV 913. Glenn 
Gould (piano). CBS Stereo Records In¬ 
port CB331. 

The eccentric but often brilliant Glenn 
Gould has reappeared on the dealers' 
shelves with a recording of Bach Toc¬ 
catas made back in 1936 but only just 
released. From what I can learn, he has 
recorded nothing since. The reason - he 
cannot find a studio to suit his unusual 
acoustic demands! 

For a while he found something to 
please him better than the New York 
Studio of CBS in a hall at the top of a 
department store in Toronto. Here there 
was only room for a chamber orchestra 
but Gould found that, by putting the 
piano below the stage, not on the stage, 
he could record the sound he wanted. 
He has long sought a compromise bet¬ 
ween the timbre of a harpsichord, 
described by the late great Beecham as 
"like a bird cage played with a toasting 
fork , and that of a modern concert 
grand. 

On the piano, he uses a beautifully 
clean harpsichord technique of detached 
notes and some ingenious if unorthodox 
phrasing. But everything is still quite 
unlike the sound in Bach's day. Gould's 
sound is like a robust ghost of the baro¬ 
que but you are still listening to a 



Reviews in this section are by Julian Russell (J.R.), Paul 
son (L.D.S.), Norman Marks (N.J.M.), Greg Swain (G 
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Frolich (P.F.), Neville Williams (W.N.W.), Leo Simp- 
S.), and Danny Hooper (D.H.). 


modern piano, even one with special 
features. 

Busoni in his one-time famous Bach 
transcriptions, went all out for a full 
Bluthner grand tone, without any at¬ 
tempt to imitate a harpsichord. Gould 
has fallen between the two styles 
without benefiting either. By the way, 
the Toronto store closed in 1977 but 
there is talk of it reopening soon so 
Gould may, repeat may, return there to 
record again. If he should, he has stated 
that he will re-record the works on the 
disc under review "to lift phrases into a 
different context to perhaps present a 
greater sense of contrast". (The quote is 
Gould's.) 

He also stated that some of Bach's 
counterpoint was not "up to scratch in 
some pretty bad fugue writing". To 
quote Beecham again, he once describ¬ 
ed it as "protestant counterpoint". 

Gould can still be heard singing faintly 
now and again while he is playing but his 
voice is so faint that I never found it 
disturbing. The three works are uneven 
in quality and not very interesting after 
one hearing, and the disc is more of a 
curiosity than one to cherish. (J.R.) 
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Perfection in Measurement 

Melbourne 90 7444 


Sydney 439 3288 
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Electric 31 6533. A.C.T. Ortex 82 4995; George Brown 80 4355. 












































SANSUI DRAMATIZES 
ITS TECHNOLOGICAL 

LEADERSHIP AGAIN! 







Super Compo Series 900 
System IH 

Shown with optional AT-15S 
Audio Timer and AX-3S 
Sound Consolette. (Matching 
Speaker System: S-50) 


sound quality of the top-of-the-line SUPER 
COMP 0 System will impress the most dedicated audiophile 
And the unique visual displays combined with easy operation 
create new pleasures for music lovers. Only Sansuis finely 

benefits dVanCCd technol ° 9y offers such multi-dimensional 

Takeagood look at the C-77 control center preamplifier 
with its built-in auto/manual fader. The colorful display shows 
you how smoothly one sound source is fading out while 

hk?Sf r rh S f° mi u 9 I"' The fact is this is the f^st time in audio 
history that such a function has been offered in a quality 
stereo system. y 

Now look at the ‘Linear A” DC-Servo power amplifier. 

You II see a large spectrum analyzer display and detailed peak 


power display. But what you can t see is the Linear A design 
which eliminates switching distortion for exceptional pure 
sound you will clearly hear. Combined with DC-Servo 
circuitry the B-77 outperforms any other amplifier in its class 
. ko ° k at other audio systems and now examine the front of 
the T-77 Digital Quartz PLL Synthesizer tuner. It allows you to 
program in eight of your favorite AM or FM stations for 
instant pushbutton recall. In addition, an auto search feature 
scans either up or down the band until it locks on a good 
quality station. a 

. ™. e m ° re you look - more you listen, the more will the 

tangible advantages of Sansui's special technology impress 

SGPFR min 6 "? Superior musical quality is what 
oUPER COMPO is all about. 
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BEETHOVEN - Symhonies Nos. 1 in C 
Major and No. 2 in D Major with Lorin 
Maazel and the Cleveland Orchestra. 
CBS Masterworks Stereo Disc 
SBR236003. 

The spirit of George Szell still 
sometimes manifests itself nowadays in 
performances of the Cleveland Or¬ 
chestra, despite the different 
temperaments of the late conductor and 
the orchestra's present incumbent. 
George Szell, acting with all the mer¬ 
ciless zeal of a Regimental Sergeant Ma¬ 
jor, brought the Cleveland to a state of 
precision unmatched by any competitor. 
This impressive discipline has been com- 
mendably preserved by Maazel. 

Szell's interpretations were always 
unreservedly classical, sometimes even a 
little chilly. But his perfection of line and 
dynamics were always unswervingly cor¬ 
rect, the proportions superbly judged. In 
fact the whole was ultra-Apollonion-if 
you will allow me such a barbaric mix¬ 
ture of Latin and Greek as a lazy way of 
describing Nietzscheanism. Maazel, on 
the other hand is a good deal warmer — 
to put it bluntly more human — although 
there are still times when you can sense 
old Szell now and again looking over his 
shoulder. 

These two symphonies as played by 
Maazel seem to me to confirm this 
whimsy of mine and I state this without 
any intention of ever so slightly 
denigrating Maazel. Maazel wears the 
mantle of his predecessor as well as 
anyone I can imagine and to this great 
merit must be added the benefit of the 
improved sound awarded him by the last 
few years of better engineering. (J.R.) 

☆ ☆ ☆ 

SIBELIUS: Symphonies No. 3 in C major, 
op 52 & No. 6 in D minor, op 104. 
Boston Symphony Orchestra, con¬ 
ducted by Colin Davis. World Record 
Club (Philips) stereo disc R 06061. 

SIBELIUS: Symphonies No. 5 in E flat, op 
82 & No. 7 in C major, op 105. Boston 
Symphony Orchestra, conducted by 
Colin Davis. World Record Club 
(Philips) stereo disc R 06087. 

Sibelius never has been one ( of the 
most widely-popular composers, but he 
has been exceptionally well served by 
the gramophone record. There has been 
a string of fine conductors recording 
Sibelius' symphonies, starting with 
Beecham, Anthony Collins, Barbirolli and 
Hannikainen, with interesting contribu¬ 
tions from Karajan, Sargent, Bernstein 
and Abravanel, to say nothing of all the 
Scandinavians, who feel most at home 
with this mucic. 

Colin Davis, who won his spurs with 
Beecham's RPO and proceeded to 
enliven various British orchestras, has 
been "principal guest conductor" at 



Boston since 1973 and he enters the 
Sibelius stakes with utter confidence. He 

is, throughout, a conductor who knows 
exactly what he wants, who knows what 
his players can give and makes sure they 
do give it. His tempi and phrasing, 
throughout these four works, are ex¬ 
emplary; there may be, in places, a hint 
of too much deliberation - the kind of 
tempo that would probably seem im- 

ossibly slow to Bernstein or Karajan - 

ut this never reaches a point where the 
music's dramatic impact might suffer. 

Judging by the current catalogue, the 
3rd is the least popular of these sym¬ 
phonies, with only one recorded ver¬ 
sion; the sixth and seventh show up 
twice each, the fifth seven times! I rather 
like the geniality of the 3rd, with its 
echoes of Dvorak and even Mahler; it is 
full of lovely tunes and makes glorious 
use of the strings; the Andantino is a 
charmed, constantly moving idyll, 
without any brass. The 6th, coupled with 

it, suits this role well, with its pleasantly 


pastoral opening — this is rather "private" 
music, free of anything demonstrably 
ublic. Although the 7th is also little 
nown, it better fits the frame of what 
we tend to expect in a Sibelius work — at 
any rate, no-one is likely to remain un¬ 
moved by the mysterious stirrings in the 
haunted adagio. These are excellent 
recordings of fine performances! (P.F.) 

* * ^ 

DVORAK — Symphony No. 9 in E Minor 
(From The New World). Concer- 
tgebouw Orchestra, Amsterdam, 
conducted by Sir Colin Davis. Philips 
Stereo Original reissued here by the 
World Record Club for its members. 
9500 511. 

My thanks to Sir Colin Davis for turning 
an anticipated bore — What! another 
New World - into a refreshing ex¬ 
perience. Davis observes all Dvorak's 
markings scrupulously but doesn't try to 
pretty the work up. Under this treat¬ 
ment, the symphony loses none of its ex¬ 
citement; indeed, in my opinion, it gains 
vastly. 

The only other recording I can recall 
like Davis' immaculate performance is an 
old 78 George Szell made with the 
Czech Philharmonic back in the late 
1930s. And Davis' account has all the ad¬ 
vantages of very fine modern engineer¬ 
ing. Davis' method is to set a tempo and 
stick to it, no matter how enticing it 
might be to change it slightly here and 
there. Yet Davis skilfully avoids any hint 
of pedantry; the warm passages glow 
and the climaxes are brought off brillant- 
ly without bombast. 


SAINT-SAENS SYMPHONY 

“dynamic range is enormous” 

SAINT-SAENS. Symphony No. 3 "Organ ". 

Eugene Ormandy, the Philadelphia Or¬ 
chestra, with Michael Murray, 
Organist. Telarc digital master stereo 
10051. [From PC Stereo, PO Box 272, 

Mt Gravatt, Qld 4122. Phone 
(07) 343 1612] 

I was most interested to hear this new 
Telarc recording, prompted by an en¬ 
thusiastic early review from overseas. It 
was made in February, this year, in the 
huge St Francis de Sales Church in 
Philadelphia, with its magnificent 
Harrison/Cavaille-Coll organ. The instru¬ 
ment had to be re-pitched for the occa¬ 
sion, seating removed to accommodate 
the orchestra and traffic diverted from 
adjacent streets. 

If you buy the album you will find, in¬ 
side the excellent jacket, a wealth of 
other information on the composer, the 
organ and church, the conductor and the 
organist. This, plus the usual run-down 
on Telarc's digital mastering process. 

But, technically, the disc did not live up 
to all my expectations. The very quiet 
opening passage is heard against a low 



frequency rumble that probably had to 
do with the building and its environs. 
The string tone is no better than "nor¬ 
mal" but, against this, the organ sound is 
impressive, even startling at times. 

In fact, the dynamic range is enormous 
and the finale, with organ and orchestra 
at full stretch, must be among the most 
complex high-level musical sounds I've 
ever encountered off disc. Indeed, if you 
set the opening bars at more than a 
whisper, don't be surprised if the bar- 
grapn meters each nudge the 100W 
mark on peaks. I doubt that anything but 
digital could cope with it. 

It's a pity about the other end of the 
range. My tip is that, for this kind of per¬ 
formance, the limitation proved to be in 
the acoustics and the noise ambience of 
the building itself. (W.N.W.) 
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TELEX 

CONTINUOUS PLAYER 
OR 

RECORDER PLAYER 
FOR MESSAGE 
ANNOUNCEMENTS, 
BACKGROUND MUSIC, 
AUDIO VISUAL 
PROGRAMMES 



Now Audio Telex make a range 
of players and recorder players 
which use the legendary Telex 
36 series NAB Cartridge Deck 
Several models available in 
eluding 4-track single channel 
I players with auto track change, 
4-track single channel recorder 
player with manual track 
change or even a 4-track two 
channel player for audio visual 
cue tones. All have inbuilt elec¬ 
tronics and line outputs. 

Further information: 

AUDIO TELEX 
COMMUNICATIONS 
PTY LTD 

SYDNEY 

1 LITTLE ST 
PARRAMATTA NSW 
633 4344 

MELBOURNE 

7 ESSEX RD 
MT WAVERLEY VIC 
277 5311 

BRISBANE 

394 MONTAGUE RD 
WEST END QLD 4101 
44 6328 


The Concertgebouw of Amsterdam is 
in fine form, the only player to seem not 
quite comfortable in Davis' sternly con¬ 
trolled reading is the cor anglais in the 
slow movement. Otherwise the playing 
is faultless with a wonderful bloom on its 
opulence. 

This mention of the Concertgebouw 
seems a good place to thank Mr G 
Ligtermost of Shoalwater, WA for his 
friendly letter picking me up on the lapse 
of concentration in reviewing the Rotter¬ 
dam Orchestra's recording of two 
Rachmaninov symphonies recently. I 
carelessly wrote "Gewandhaus" instead 
of "Concertgebouw". The former, of 
course, is a famous concert hall in Leip¬ 
zig, East Germany, while the Concer¬ 
tgebouw is an Amsterdam institution. Mr 
Ligertmost also adds, I quote: "I sat in at 
the birth (of the Rotterdam Philhar¬ 
monic) in the 30s when Eduard Flipse 
started up in Rotterdam with 'new music' 
to beat the stranglehold of the Amster¬ 
dam boffins and their famous orchestra 
under Mengelberg".(J.R.) 

# # V 

BRIAN: Symphonies Nos. 8 and 9. Royal 
Liverpool Philharmonic Orchestra; 
conducted by Sir Charles Groves. 
World Record (HMV) quadraphonic 
disc QR 06089. 

Since Havergal Brian's death in 1972 at 
the age of 96, the obscurity in which he 
lived and composed has begun to lift 
and more of his works are gradually 
emerging; even so, it does not seem like¬ 
ly that many of us will ever hear all 32 of 
his symphonies - the last 21 of them 
created after he had passed the age of 
80! I've heard a mere half-dozen of them 
and can only assert that each work is 
highly original, quite substantial and well 


worth closer study. 

The 8th symphony was written in 1949 
and is lavishly scored, including very 
considerably percussion, harp, piano 
and organ. In a single movement of con¬ 
flicting moods and horrifying complexity, 
Brian seems to be fighting all the way 
and the work remains, thematically at 
least, unresolved. The 9th, written in 
1951 (after an operatic score for "Turan- 
dot'), is not quite as problematical. 
Again, there are no breaks, but the work 
consists of three movements in the 
classical pattern. This symphony, which 
Groves has repeatedly performed in 
concert, may be one of Brian's works to 
enter the regular repertory. Both sym¬ 
phonies are undoubtedly great music, 
with tremendous range of textures and 
dynamics, splendidly performed and re¬ 
corded. It might be noted that this is the 
very kind of music best suited to quad- 
raphony. (P.F.) 

☆ ☆ ☆ 

22 OF THE GREATEST WALTZES. 
Lawrence Welk. Stereo, Two-record 
set. Interfusion L-45757/8. Festival 
release. 

Couple the name of Lawrence Welk 
and 22 evergreen waltzes and you'll 
know what to expect from this double¬ 
fold album. It's ready made for nostalgia, 
whether you turn the volume up, or turn 
it down to a dreamy background. 

Here are just a few of the titles: Blue 
Danube — Silver Moon — Skaters Waltz 
- Memories - Paradise - Danube 
Waves - Dolores - Merry Widow - 
Vienna Woods - Over the Waves 
and so on. You'll know them all. 

It's all orchestral, of course. I was not 
too impressed with the sound quality of 
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CHOPIN SONATA . . . 

clean sound, excellent dynamics 

STEVEN GORDON PLAYS CHOPIN: The 
Sonata in B Minor, op. 58. Stereo, 

45rpm, Reference Recordings, Classic 
Series RR-5. [From MR Acoustics, PO 
Box 165 Annerley, Qld 4103. Phone 
(07) 48 7598J 

This recording comes in a handsome 
double-fold jacket carrying lengthy 
biographical notes on the composer and 
climaxing with this particular sonata, 

Chopin s last but one major composi¬ 
tion. There is comment on the work 
itself, to which I need add only one 
remark: if you do not know the work, 
there is no. need for hesitation; it is very 
listenable, as presented here by Steven 
Gordon, a very capable exponent of 
Chopin's music. 

The recording itself is one of the 
"Reference" series, involving "purist" 
care with acoustics, microphones, signal 
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circuits, etc, and ending up in a specially 
modified master tape recorder. After 
transfer to disc at half speed by JVC, ac¬ 
tual production is handled by Teldec in 
Germany. 

With all this care, it is not surprising 
that the auality is good, with clean sound 
and excellent dynamics. How good, how 
clean? Well, ranking with the best from 
an analog master but just marginally 
lacking in the unstressed clarity of a com¬ 
parable recording from a digital source. 
But, against this, it's six or seven dollars 
cheaper! (W.N.W.) 








Christmas & devotional 

THE WORD FAMILY CHRISTMAS 
ALBUM. Stereo, Word WSB-8842. 

(From Word Records Aust, 18-26 
Canterbury Rd, Heathmont, Vic 3135). 

With Christmas in the offing, you're 
possibly thinking about another 
Christmas album. But what? Jingle bells, 
carols or multi-cultural. 


This new Word album might be the 
solution to your dilemma, with songs by 
a number of well known Word artists: 
Bill Gaither Trio-Medley and "He's Still 
The King Of Kings"; Tom Netherton - 
"Why Isn't Everybody Singing Allelu?"; 
Evie _ "Away In A Manger" and "O Holy 
Night"; Dave Boyer — "Carol Of 
Christmas"; B. J. Thomas - "Silent Night"; 
Mike Douglas — "Do You Hear What I 
Hear?" Robert Hale & Dean Wilder - "O 
Come All Ye Faithful"; Anita Bryant - 
"What Child Is This?". 

They're all top-line artists, with good ar¬ 
rangements and good accompaniment 
Quality is fine and, all told, it would add 
up to an excellent addition to your devo¬ 
tional library, both for Yuletide and 
general listening. (W.N.W.) 



☆ 


☆ 


FOR THE BEST. B. J. Thomas. Stereo, 
MCA-3231. (Released through Astor). 

In July, I reviewed another album from 
B. J. Thomas on the Myrrh label, from 


Word Records Australia. Here, he is 
featured on MCA/Songbird, a new Chris¬ 
tian label, handled in Australia by Astor. 

Now a committed Christian, B.J.T. pro¬ 
fesses himself free to sing anything that 
has a positive theme, but all the titles on 
this release are modern devotional. They 
will be new to most but the lyrics are 
printed in full on an inside sheet. 

The opening tracks are rock format but 
just when you might assume that all 10 
numbers will be the same, a progressive 
change becomes evident. B.J.T.'s style 
will not appeal to everyone but he cer¬ 
tainly has something to say to the rising 
generations: 

Walkin' On A Cloud - Everything 
Always Works Out For The Best - The 
Faith That Comes From You - Everyday 
Man — Nothin' Could Be Better — Jesus- 
Hearted People - Nashville - More Of 
You - No Limit - You. 

As I remarked about the earlier album: 
if the music appeals, you have no need 
to worry about the technical quality; it's 
fine. (W.N.W.) 


the opening track but, fortunately, what 
follows is better, with record two in par¬ 
ticular being quite bright and clean. 

One other thing I should mention: 
There are 22 tracks, for sure, but they are 
relatively short and the total playing time 
adds up to about 50 minutes only for the 
two discs. If you're expecting a prolong¬ 
ed program, you'll be disappointed; if 
you want a happy reminder of other 
days, you'll like it! (W.N.W.) 


☆ 


☆ 


AIN'T WE GOT FUN. The Mighty 
Marenghi Fairground Organ. Stereo, 
World Record Club WRC R-06369. 

If you are inclined to regard the theatre 
Wurlitzers and Christys as historic, I 
wonder how you would react to one of 
their predecessors — a turn of the cen¬ 
tury fairground organ. The property of 
Lord Montagu of Beaulieu, it features at 
his National Motor Museum, where it is 
teamed with an equally venerable steam 
traction engine. And, believe it or not 
the old engine carries a 33kW 110V AC 
generator, sufficient to power the organ, 
plus other fairground machinery. 

In modern jargon, the old organ has a 
non-volatile memory bank of tunes in 
the form of a book of folding punched 
cards. There are 20 tunes in all, some 
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slightly venerable, others much less so, 
like "The Dambusters March", "A 
Wonderful Guy" (South Pacific) and "All 
My Loving" (Lennon-McCartney). 

The tonal range of the pipes is pretty 
limited and the noise of the mechanism 
offers plenty of competition to the 
melody. But it's not without interest as a 
curiosity, a conversation piece and a 
piece of musical history. (W.N.W.) 

☆ ☆ * 

FOCUS ON RAY CHARLES. Two Record 
Set. Stereo.World Record Club 
R 05303. _j . 

The jacket notes describe Ray Charles 
as a legend in his own lifetime - and few 
would argue with that tribute. A master 
of the Rhythm and Blues field, he has a 
unique genius that has captured au¬ 
diences all over the world. 

This two-record set from the World 
Record Club is a credit to the man, his 
music and to his courage. I need say no 
more than list the track titles: Take These 
Chains From My Heart - Your Cheatin' 
Heart — Baby, It's Cold Outside — Dont 
Set Me Free - I Can't Stop Loving You - 
Unchain My Heart - Cryin' Time - Or 
Man River - Hit The Road Jack - Cry Me 
A River - Georgia On My Mind. 

In summary, an album that Ray Charles 
fans should not miss. (G.S.) 





\S & 1 

A normal GEB: all 
metal detector 

2. A GEB 
Discriminator: for 
depth you never 
thought possible 
before in discriminate 


3. ATR-Discriminator. 
for those who prefer 

the features of a 
regular 

TR-Discriminator 

4. A GEB Maximum: 
for those who want 

those objects that 
might be just out of 
the 

range of the normal 

$699.00 GEB 

MODEL 6DB A new model with all the 
features of the 6000/D except 
GEB MAXIMUM MODE and three factory 
preset discriminate positions. 

*$599.00 

Model 5000/D a very popular model 
featuring GEB (GROUND EXCLUSION 
BALANCE) for extra depth penetration. 

* $499.00 

RADIO PARTS 
GROUP 

562 SPENCER ST. MELBOURNE 
1103 & 1097 DANDENONG RO. 
EAST MALVERN VIC. 


__L_ 

RPG 
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SPECIAL PURCHASES 


NEW HOKUTONE HI-FI SPEAKER KITS AT A 
FRACTION OF LIST PRICE 

NEW THREE WAV HIGH FIDELITY SPEAKER SYSTEM WITH A FRE¬ 
QUENCY RANGE OF 35 TO 20,000 CYCLES. POWER RATING 50 
WATTS. 

Supplied in Kit form (less cabinet) Woofer HFW-302, 12". Mid range 
HM-24 dome. Tweeter HT-60 dome. Three way crossover with 
separate controls for mid range & tweeter. Innabond lining, grill fabric & 
cabinet plans supplied. Cabinet dimensions 668mm high, 435mm wide 
310mm deep. 

$69.00 per kit Freight extra by rail, air or road transport. 


RANK-ARENA 2 WAY 
SPEAKER 

• 10 Watts RMS 

• 8 ohm impedance 

• 8 " woofer with tweeter 

• Supplied with lead and ply 

• Teak finish 

A similar system available in walnut finish. Dimensions 18"H, 11"W, 
9ft"D. Freight extra per rail air or road transport 


NEW RANK-ARENA FM-AM TUNER AMPLIFIER 

MODEL RA402. Output 24 watts RMS (12X12) Response 50hz to 
50Khz. Mag or ceramic inputs. High & low filters. Loudness control 
Provision for 4 speakers. 

$147.00 Freight Extra 


SPEAKER GRILLE FABRIC AT Vi PRICE 

AVAILABLE IN LIGHT & MID BROWNS. WIDTH 54" 

$4.80 Per YARD. Post & Pack $1.75. 

Send two 20c stamps for samples. 


NEW EMI RECORDING TAPE 

HI-FI LOW NOISE 
At less than !4 less price 
HDP12 5" reel 1,200ft 
double play 2.95 4 for $10.00. 

PP $2.00 


EMI SUPER C90 CASSETTES 

6 (or $10 P 8 P $2.00 


NEW STANDARD BSR 
RECORD CHANGERS 
MODEL C129R 
$36.00 

Fully automatic turntable plays up to six records automatically and single 
records automatically or manually as required. 11" turntable. Cue & 
pause control. Record speeds 33'A, 45 and 78 rev/min. Finished in 
black with silver trim. Player and changer spindles supplied. Fitted with 
ceramic cartridge. Post & packing extra. NSW $2.70; Vic, Old, SA 
$3.70; WA $4.70 (registered post $2 extra if required). 

Spare cartridge and stylus for above $4.50 (list price $10.00). 

NEW HOKUTONE 12" HI-FI SPEAKERS 

Model 300 F W09YL 12" power rating 20 watts, 80HM IMP cone 
resence 30 cycles. Manufactured by Hokutone Onkyo Co Japan 

$12.50 POSTS PACK $2.50 


NEW AWA HI-FI SPEAKER KITS 8" 2 WAY 3 
SPEAKER SYSTEMS 

AT LESS THAN Va LIST PRICE 

POWER RATING, 20 WATTS RMS. IMPEDANCE 8 OHMS Frequency 
range 46 TO 18,000 CYCLES 

Supplied in kit form (less cabinet) each kit comprises: One AWA 8WAC 
8in bass unit, two AWA 4MBC 4in tweeters with ceramic magnets & 
curve-linear cones, crossover components, grille cloth, innabond lining 
and cabinet plans. 

CABINETS AVAILABLE $20 

Post 8 packing extra: NSW $2.50; Interstate $3.50. PER KIT 


CLASSIC RADIO 

245 PARRAMATTA RD., HABERFIELD 2045 
PHONES 798-7145, 798-6507 
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Increase the versatility of your single-trace 
oscilloscope by building this adapter to provide dual¬ 
trace operation. The adapter has switched 
attenuators, sync selector , AC or DC coupling and 
selectable chop rates. 


Autodim 


Set the lighting to suit your mood or purpose with 
our Autodim. It has adjustable dimming and variable 
fade rate as well as Fast On and very slow fade. Has 
simple effective circuit as well as electromagnetic 
interference suppression. 


Our planning for this issue is well advanced but cir¬ 
cumstances may change the final content. However, 
we will make every attempt to include the articles 
mentioned here. 


Coming 
Next 
Month* 

Dual Trace Adapter 
for your Oscilloscope 





























- Soul Coaxing - Hey Jude - El Condor 
Pasa - Mamy Blue - Puppet On A String 

— Oh Happy Day — Whiter Shade Of 
Pale — Wanderin' Star — Raindrops Keep 
Falling On My Head — Those Were The 
Days — Adios Amour — Release Me. 

Here and there I noticed a touch of 
edginess in the strings but, generally 
speaking, the sound quality was okay. As 
I said, happy middle-of-the-road sound 
for those greying a bit around the 
temples. (W.N.W.) 


THE BEST OF GEORGE SHEARING. 

Stereo, World Record Club WRC-R 

06224. 

This Club album is indeed a pleasant 
reminder of blind British pianist George 
Shearing. Drawn originally from the 
Capitol label, it contains a characteristic 
mix of studio and concert performances. 
The George Shearing quintet share in all 
tracks but, in some, they are augmented 
by a string choir conducted, in one in¬ 
stance, by Billy May. 

The tracks, too, are a mix of sweet, sw¬ 
ing and jazz: Roses Of Picardy - Early 
Autumn - East Of The Sun - September 
Song - Little White Lies - Honeysuckle 
Rose - Lullaby Of Birdland - September 
In The Rain - You Don't Know What 
Love Is — Jumpin' With Symphony Sid — 
Dream - You Stepped Out Of A Dream. 

Despite the assorted origin of the 
tracks, the quality is fairly consistent and 


unmarred by significant noise or 
distortion. It makes for pleasant listening 
at a casual level, but devotees of George 
Shearing, and/or music of a past era, will 
discover added interest. 

Add the biographical notes and you 
have an album which I am sure many will 
enjoy. (W.N.W.) 

☆ ☆ ☆ 

THE BEST OF RAYMOND LeFEVRE. 

Stereo, Barclay (Festival) L-37274. 

On the French Barclay label, this is a 
happy album of show band music, which 
will appeal to anyone with an ear for 
slightly vintage middle-of-the-road 
numbers. There are 16 of them, all told, 
but Raymond LeFevre varies the style 
and the treatment from one to the other 
to forestall any risk of monotony. Here 
are the titles: 

Mozart 40 - Lady d'Arbanville - 


For information on World Record 
Club albums, contact the club at 605 
Camberwell Road, Hartwell, Victoria, 
3124. Tel. 29 3636 


Medium-size Allen Organs 


ALLEN DIGITAL COMPUTER ORGAN. 
Systems 120 and 201. Organist Dr 
Charles Farley. Stereo, no brand, 
29234. [From Allen Organs Aust, 32 
Woodhouse Rd, Doncaster East, Vic 
3109. Phone (03)842 3465. Price 
$5.85 incl. P&P.] 

After several references to jumbo size 
Allen organs in cathedral situations, it is 
interesting to come back nearer to earth 
and to listen to a couple of instruments 
closer to our average lifestyle. Not that 
the Systems 120 and 201 are small by 
any other standards, with their twin 
61-note manuals and full radiating 
32-note pedal boards. 

They are heard here in large regional 
churches, with no more than average 
ambience: the Zion Lutheran Church at 
Taylor Ridge, Illinois and the Homewood 
Evangelical Free Church, Moline, Illinois. 

Dr Charles Farley, a very capable pro¬ 
fessional organist, presents a program 
which exposes the considerable 
capabilities of the two fairly similar 
instruments: 

Processional (Mathias) — Variations "He 
Leadeth Me" (Baumgartner) - Agincourt 
Hymn (Dunstable) — Meditation "Brother 
James's Air" (Darke) — Toccata in D 
Minor (Bach) - Carol "Greensleeves" 
(Wright) — Variations "Just As I Am" 
(Baumgartner) — Aria For Organ 
(Malloch) — Adorn Thyself My Soul 
(Brahms) — Prelude and Fugue in G 
Minor (Dupre). 

The tonal structure of the 120 and 201 
is naturally less complex than that of the 
cathedral sized Allens, and the 
vibrato/tremolo effects hint more strong¬ 
ly at electronics; on the other hand, the 
voicing is unmistakeably classical pipe. 

But, of course, the intention is that you 
buy the album and make up your own 
mind! (W.N.W.) 



LINGA LONGA MAX. Max Bygraves. 

Stereo. Astor SPLP 1579. (Also on 

cassette). 

Max Bygraves is an artist who needs no 
introduction and, on this album, sings 
some great old-time favourites with style 
and feeling. You get 12 tracks (including 
3 medleys), most of which are tailor 
made for a good old-fashioned sing-a- 
long session. Included are: 

Roll Roll Roll - Broadway Melody - 
Chicago — Picking Up Pebbles — Dance 
In The Old Fashioned Way - You Won't 
Find Another Fool Like Me — The Last 
Farewell — Second Hand Rose - Hard 
Day's Night - Shoe Shine Boy - Sound 
Of Music - Climb Every Mountain. 

Recording quality is average. (G.S.) 



VIDEO TECHNICS 


THE CAROUSEL CENTER. SHOP 17 & 18. 530 OXFORD ST.. BONDI JUNCTION 
PO BOX 50. BONDI ROAD. BONDI 2026. NSW 2022 TEL 387 2555 
3RD FLOOR. EQUITABLE LIFE BUILDING. 301 CORONATION DRIVE. 
BRISBANE 4064 PH 36 1257 


UNIVERSAL CAPABILITIES 




VIDEO SYSTEMS 


These National and Sony video recorders fitted with ap¬ 
propriate receivers can record and play PAL and SEC AM and 

play NTSC. 

There is no limit to what you can see. 

Now you can play tapes from the US, France, as well as 

Australia. 

In fact from anywhere in the world. 


FRANCHISEES REQUIRED FOR SA . W A . VICTORIA AND TASMANIA 
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ANNOUNCING A DAISY WHEEL TYPEWRITER FOR YOUR TRS-80 OR SYSTEM 80!!! * ONLY $1995 . 


MICRO-80 has converted the new OLIVETTI 
ET-121 DAISY WHEEL typewriter to work with 
the TRS-80 and SYSTEM 80 or any other 
microcomputer with a Centronics parallel 
port. The ET-121 typewriter is renowned for 
its high quality, fast speed (20 c.p.s.), 
quietness and reliability. MICRO-80 is 
renowned for its knowledge of the 
fRS—80/SYSTEM 80 and its sensible pricing 


policy. Together, we have produced a 
dual-purpose machine:- an attractive, modern, 
correcting typewriter which doubles as a 
correspondence quality Daisy—Wheel printer 
when used with your micro-computer. 

How good is it? :- This part of our 
advertisement was typeset using an ET-121 
driven by a TRS-80. 


77 TRACK 
DISK DRIVES 
DOUBLE YOUR CAPACITY 
DD-7S ... ... $775 

Micropolis Floppy Disk, 77 Track, 100% 
larger capacity than most mini-floppy drives, 
complete with cable, power supply, chassis, 
and includes NEWDOS '80. 

DD-7 ... ... $649 

Same as above but no cable or Newdos '80. 

DC-4 ... ... $45 

4 drive connector cable. 


★ ★ SPECIAL ★ ★ 

MPI DISK DRIVES 
ONLY $339!! 

40 track bare drive for TRS-80. Only 
requires readily available 5 volt 0.7 amp 
and 12 volt 1 amp power supply to be 
up and running. Can be mounted in simple 
cabinet or used bare. 


DISKETTES FOR TRS-80 

BASF single side/single density ... 

S4.50 ea 

BASF double side/double density 

..$5.90 ea 

VERBATIM 77 track . 

$6.99 ea 

Minimum Order 10 



ANNOUNCING 
SYSPAND 80 
FOR THE SYSTEM 80 
$99.00 

SYSPAND 80 is a self-contained module 
which connects to the expansion port on 
your SYSTEM 80 and gives you a CEN¬ 
TRONICS parallel port to drive a printer 
PLUS the TRS-80 40 line bus. SYSPAND 
80 allows you to connect all Tandy peri¬ 
pheral, including the expansion interface 
disk drives, MICROTEK MT-32 memory 
expansion unit and the fabulous EXATRON 
STRINGY FLOPPY. 

Price shown is for a built-up and tested unit. 
SYSPAND 80 is also available in kit form, 
call or write for details and price. 


TRS-80 MEMORY EXPANSION UNIT 
MT-32... $149.00 

The MT-32 is manufactured by MICROTEK 
Inc., USA. It provides a CENTRONICS 
printer port and sockets for up to 32K of 
dynamic RAM. It comes complete, ready to 
plug into the expansion port of your Level 
II 16K machine. (Will also work with your 
SYSTEM 80 via SYSPAND 80). 

MT-32A without RAM . $149 50 

MT-32B with 16K RAM . $214 50 

MT-32C with 32K RAM . $274 50 


EXATRON STRINGY 
FLOPPY 
$352.50 incl p&p 

15 times faster than cassette, infinitely more 
reliable. Completely under computer con¬ 
trol, the stringy floppy is easier to use than 
disks and is a very much cheaper alternative. 
Will save and load any L2/16K software. 
Special software also available. 

Wafers for Stringy Floppy 
$3.50 ea. Any Size 


16K MEMORY EXPANSION KIT 
ONLY $ 65 incl. p&p 

These are prime, branded, 200 ns (yes, 
200 ns!) chips. You will pay much more 
elsewhere for slow, 350 ns. chips. Ours are 
guaranteed for 12 months. A pair of DIP 
shunts is also required to upgrade the 
CPU memory - these cost an additional 
$4.00. All kits come complete with full, 
step-by-step instructions, no soldering is* 
required. You don't have to be an electronic 
type to instal them. 


MICRO-80 MAGAZINE 

ANNUAL SUBSCRIPTION ... $24.00 

Monthly Magazine dedicated to TRS-80 and 
System '80 users. Every issue contains at 
least 6 new programs, plus problem solving 
columns, hardware articles, readers' letters, 
hints, etc., etc. 


FREE SOFTWARE OFFER 

$40 WORTH OF SOFTWARE FOR TRS-80 
AND SYSTEM '80 WITH EVERY NEW 
SUBSCRIPTION TO MICRO 80! 

Every new subscriber will receive on cassette, 
ready to load, 3 x Level I and 3 x Level H 
programs (includes our fabulous household 
budget program), with a regular retail value 
of at least $40. 


AUSTRALIAN SOFTWARE 


BM0N (L2/16K) $19.95 plus 50c p&p 

The ultimate program to assist BASIC pro- 
grammers. 

T0UCHTYPE (L2/4K) $19.95 plus 50c p&p 

22 lessons to teach you to type on your 
own keyboard and screen! 

RPN CALCULATOR (L2/16K & 32K) 
$14.95 plus 50c p&p 

Turns your computer into a $600 calculator. 
Ideal for Architects, Surveyors, Engineers, 
Teachers, Scientists, etc. 

U BOAT (L2/16K) $7.50 plus 50c p&p 

You're the Commander, read all the guages, 
fire the torpedoes, crash dive, get the 
enemy before his depth charges get you!! 

MMM -1 GAMES PACK (L2/4K) 

$7.50 plus 50c p&p 

3 fast moving games - INDY 500 SUB¬ 
HUNT, KNIEVEL 


MMM-2 GAMES PACK (L2/4K) 

$7.50 plus 50c p&p 

3 more games with fast moving graphics — 
TANK, THIEF, SHOOTOUT 

DALEK CHASE (L2/16K) 

$7.50 plus 50c p&p 

Save Dr. Who from the pursuing DALEKS 

SHEEPDOG (L2/16K) 

$7.50 plus 50c p&p 

Guide your sheepdog as it rounds up the 
wandering sheep and drives them into the 
pen. But don't lose them in the bushes!! 

S KEY (L2/16Kand up) 

$15.95 plus 50c p&p 

Define shifted keys to be BASIC commands, 
type in graphics directly from the keyboard 
and see them when you LIST and much 
more. 


THE FABULOUS 

NEWDOS80 

IN STOCK NOW! 

ND-80 ... ... $149 

The disk operating system that gives: 

• New basic commands that support 
variable record lengths up to 4095 
bytes long. 

• Mix or match disk drives — supports 
any number of tracks from 18 to 80. 
Use 35, 40 or 77 track 5'' mini disk drives 
or 8 " disk drives, or any combination. 

• A security boot-up for basic or machine 
code programs. User never sees "Dos- 
ready" or "Ready" and cannot "break" 
clear screen or issue any direct basic 
statement including "List" . . . 

. . . and much, much more 

ND-35+ ... ... $99 

Newdos+ for 35 track drives 

ND40+ ... ... $110 

Newdos+ for 40 track drives 


SCOTCH BRAND 

PERSONAL COMPUTING CASSETTES 

C-10 pack of 10 . . . $26.00 incl. p&p 
C-30 pack of 10 . . . $28.00 incl. p&p 


To: MICRO-80 

P.0. Box 213, Goodwood, S.A. 5034 

Please rush me the items checked below: 

| |12 month subscription to 
MICRO-80 and my free 
software cassette 


I 1 12 month subscription to 
MICRO-80 and the cassette 
edition, plus my free 
software cassette 
□ The lastest issue of MICRO-80 


$24.00 


$60.00 

$2.50 


PLUS THE ITEMS LISTED BELOW 


DESCRIPTION 


TOTAL ENCLOSED 


PRICE 


Name ... 
Address . 


LOSSES No . 

welcome here 

Please debit my Bankcard $ 
Expiry date 
Signature. 


. Post Code . 


EA 


MICRO 80 

PRODUCTS 

(08) 272 0966 

284 GOODWOOD ROAD, 
CLARENCE PARK, ADELAIDE 
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lclair ZX80 
rsonal computer 


Science of Cambridge Ltd, of the UK, has really come up with a 
world-first with the Sinclair ZX80. It is easily the smallest and least 

expensive computer available which will interface to a TV set and by JOHN CLARKE 

cassette recorder. It features full BASIC operation with powerful 
editing and single keystroke functions. 


The Sinclair ZX80 computer would 
have to be one of the most inexpensive 
on the market today, especially con¬ 
sidering that it has programming features 
which would normally be found on only 
the more expensive systems. To have 
the machine up and running, a DC 
power supply and television set is all that 
is required. A domestic cassette recorder 
can also be used to store programs. 

Measuring 175 x 35 x 218mm (W x H 
x D) and weighing only 340g, the ZX80 
with its own integral keyboard is very 
compact. Housed in a white plastic case 
held together with plastic rivets it gives 
the general impression of lightweight 
construction. However, the fibreglass 
printed circuit board fortunately gives 
structural strength to the case. 

At the rear of the computer case are 
three 3.5mm sockets for the DC power 
supply, tape recorder microphone and 


earpiece. An RCA socket is provided for 
the RF modulator. Also a 46-way edge 
connector pad is brought out carrying 
the Address Bus and Data Bus, along 
with the Z80 control lines. This bus can 
rovide for extra memory expansion 
oards. Leads are supplied for the 
cassette interface and RF modulator. 

Opening the top cover to the com¬ 
puter case reveals a double-sided PCB, 
filline the whole area of the case. The 
touch sensitive keyboard is allocated the 
first 70mm of PCB depth. The two major 
ICs on the PCB, the NEC Z80 MPU and 
the Sinclair Research "Super ROM", are 
mounted in 1C sockets while the remain¬ 
ing ICs, mainly 74LS TTL, are soldered 
directly to the board. A small heatsink is 
provided for the 5V regulator. 

A crystal oscillator provides the 
3.25MHz clock for the microprocessor 
and the IK of read/write memory con¬ 


sists of two 2114L RAMs. Incidently, the 
RF modulator for the Australian version 
operates at VHF channel 1. 

We used the 600mA/9V DC plug pack, 
which is available as an accessory, to 
power up the computer. Connecting the 
coax to our TV set, we were rewarded 
with a reassuring curser, a black square 
with a white letter K in it, at the bottom 
left hand side of the screen. The screen 
characters appear on a steady display in 
reverse field video (black letters on a 
white background). The full screen con¬ 
tains 32 columns by 24 rows of 
characters. 

One difficulty with using the ZX80 
becomes immediately obvious. The 
keyboard lacks tactile feedback, pre¬ 
venting the user from touch typing. 
With a flat sheet of plastic as a keyboard 
it is necessary to continually watch the 
keys as they are pressed. 

A further problem occurs when a key is 
pressed and accepted by the computer: 
the screen will lose synchronisation for a 
short duration, producing severe flicker. 
(This could perhaps be regarded as an 
advantage for some, in that this flicker in¬ 
dicates that the key just pressed was 
detected by the computer!) 

Operating the cassette interface is 
straightforward, just press SAVE to store 
the program on tape and LOAD to 
retrieve the program. It was necessary to 
experiment with the volume settings of 
the cassette recorder before the 
SAVE/LOAD operation was completely 
reliable and we suggest that you experi¬ 
ment with the storing of short programs 
to perfect these settings before any 
serious storage of programs is done. 

Writing programs with the ZX80 can be 
very quick, since the keyboard has what 
Sinclair describes as "Key Word" entry. 
This means that words such as l^T, RUN, 


Left: the Sinclair ZX80 in action. The 
ZX80 is easily held in one hand, yet 
features full BASIC operation and single 
keystroke functions. 



ELECTRONICS Australia, December, 1980 


127 







Sinclair ZX 80 home computer 


PRINT, GOTO, LIST etc, are printed on 
the screen with iust one keystroke. This 
can be done without the use of any shift 
keys. Thus the syntax of the ZX80 BASIC 
allows one key to serve the two func¬ 
tions of printing key words and letters. 
Consequently letters cannot be used 
directly after a line number since the 
machine assumes that a keyword is 
required. 

Two drawbacks are evident from the 
key word entry system. The first is that 
LET is not optional as it is with many 
other machines, but this disadvantage 
is far outweighed by the fact that all 
other key words are printed with only 
one key stroke. The second drawback is 
that only one instruction per line is 
allowed. 

Running programs can be a problem if 
the quantity of printout expected will be 
greater than the screen can hold. When 
the screen is full from the printout of a 
program, an error message will be 
printed indicating a full screen. The only 
way to overcome this problem is to test 
for an approaching full screen and clear 
the screen ready for the next screen of 
display. This should be by way of a 
routine placed before the print 
statement. 

All the available characters, including 
reverse video for those available on the 
keyboard, can be displayed with the use 
of the CHR$ function and this includes 
graphics and some characters not direct¬ 
ly available from the keyboard. There 
are 10 graphics characters accessible 
directly with the keyboard and with their 
reverse video gives 20 fairly standard 
symbols found on most other personal 
computers. 

ENTERING PROGRAMS 

Microcomputers running interpreted 
BASIC usually display error messages 
when a mistake is encountered while 
running a program. The ZX80, however, 
will not accept a line which has a syntax 
error at the programming stage, rather 
than at the running of the program. Con¬ 
sequently the line will need correcting 
immediately, before the machine will ac¬ 
cept the line. 

The cursor shows what the computer is 
expecting to be entered next in the pro¬ 
gramming line. Initially, after the beginn¬ 
ing of a program or new line, the cursor 
displays a K. This indicates the computer 
is expecting a keyword. After the line 
number and keyword has been entered, 
the cursor displays an L. This means the 
computer is now expecting a character. 
These two cursor symbols tell the 
operator that the computer will print 
either a keyword or character depending 
on the state of the cursor. In other 
words, it is an automatic shift. 

Another cursor symbol is the S. This 


means that a syntax error has occurred. 
This does not necessarily mean that 
there is an immediate error, but just in¬ 
dicates a potential error. For example, at 
the opening of quotation marks, an S will 
appear in the cursor indicating that these 
quotation marks will need to be closed 
before the computer will accept the line. 

At the acceptance of a program line, 
the line is printed at the top of the screen 
and a cursor points to the line just ac¬ 
cepted. This cursor is called the current 
line cursor. This cursor can be moved 
either up, down or left and right to 
facilitate editing a line. When the screen 
is full, the current line cursor hits the bot¬ 
tom line and the listing scrolls from then 


on. 


When running the program, errors can 
still occur, even though the syntax errors 
have been removed. The program will 


capability. Up to 26 string variables are 
possible and can undergo all relational 
tests. Two unusual string functions are 
the TL$ (string) which returns the string 
within the brackets less the first 
character, and the CODE (string) which 
returns the first character code number 
of the string. Another string function, in 
the form INPUT A$, can request a line of 
text. 

A unique and useful feature in the 
ZX80 BASIC is the capability of the 
GOTO statement to jump to a variable 
as well as a line number. This can be a 
powerful feature. 

Only one statement per line is legal 
with the ZX80, but lines of unlimited 
length can be made in the form of ex¬ 
tended boolean algebra expressions or 
PRINT statements. 

The ZX80 has many of the useful BASIC 



A close up of the ZX80 personal computer. Features include a touch sensitive 
keyboard , IK of RAM , and an internal RF modulator for VHF Channel 7 . 


128 


ELECTRONICS Australia, December, 1980 


stop on encountering an error and list an 
error code. The error code is displayed 
as an error number followed by tne line 
number at which the error occurred. 

Perhaps the biggest drawback with the 
Sinclair ZX80 is that it will only perform 
integer arithmetic with five functions 
available: Plus, Minus, Multiply, Divide 
and Power. Results of division calcula¬ 
tions are always truncated towards zero. 
For example, dividing nine by two gives 
a result of four. 

Sinclair have a routine in their 
Operating Manual which allows floating 
point arithmetic to be performed but it is 
a little wasteful of the limited memory 
space. 

The ZX80 has much string handling 


statements available on more expensive 
machines. These are REM, RND, RAN¬ 
DOMISE, DIM, CLS, ABS and, to access 
the machine level of the machine, PEEK, 
POKE, and USR. 

Sinclair claim that their ZX80 is faster 
than all other personal computers when 
compared with benchmark test pro¬ 
grams. Subjectively, we found the ZX80 
to be fast, but the fact that the machine 
only operates with integers gives the 
ZX80 a definite speed advantage over 
floating decimal point computers, mak¬ 
ing this faster speed rather academic. 

The Sinclair Operating Manual, called 
"A Course in BASIC Programming," is 
quite descriptive in the programming 
features of the ZX80. It helps the begin- 





CONCLUSION 


ner to get started and operate the 
machine effectively. For people wishing 
to refine their BASIC programming, 
however, the manual does not realty 
help. Either experience and practice will 
produce a good programmer, in time, or 
a good book on BASIC programming will 
speed up the process. As far as hardware 
information on the ZX80, this is given 
minimal treatment. 

To sum up, we must report mixed feel¬ 
ings towards this computer from Sinclair. 
On the one hand it has many good 
features, especially the time-saving soft¬ 
ware, and some quite unique additions 
not found on other microcomputers. On 
the other hand, though, the computer 
has some shortcomings that render it 
less effective than its special features 
would indicate. 

Clearly, the biggest feature is its very 
low cost. It is easily the least expensive 
BASIC personal computer which inter¬ 
faces with a TV set. On that score, it just 
cannot be beaten by any other com¬ 
puter on the market. So for those 
wishing to learn BASIC programming for 
a small initial outlay, the ZX80 must be 
considered. 

Memory expansion boards are 
available and many programs are 
available on cassette, ranging from 



Inside the Sinclair ZX80. Unlike other 
computers, the ZX80 will not accept a 
line which has a syntax error at the pro¬ 
gramming stage. 

games to education to utility packs. 

Suggested retail price of the Sinclair 
ZX80 is $295, which includes the ZX80 
Basic manual and sales tax. Our review 
sample came from Rod Irving Elec¬ 
tronics, 425 High Street, Northcote, Vic¬ 
toria. The Sinclair ZX80 is distributed in 
Australia by Sinclair Equipment 
(Australasia) Pty Ltd, 308 High Street, 
Kew, Victoria, 3101. ® 


LUSTY VIDEO 

SHOP: 418 Bridge Road (03) 429 5674 
MAIL: PO Box 347. Richmond 3121 Vic. 


Second hand video recorders and tapes, 
cheap. Also new 

OSI HARDWARE FOR 
OHIO COMPUTERS 

Superboard II $367.00 

Sll Covers/VDU Stands Plastic $ 18-95 

RF Modulators 5/9V. $ 19.95 

4K RAM Kits chea P 

EPROM with Single Key Basic & Cursor 
Control. $ 54 - 9 ^ 

OSI SOFTWARE FOR 
OHIO COMPUTERS 

Almost 100 varieties for Cl P/SII. 

Many available for C2/4P; enquire 

Categories are: Games, Education, Business, Text, 

Instructions (Modifications), and Utilities. 

K.2. Catalogue. Brief description of all programs, free 
hints. New enlarged version. $3.50 PLUS $1.00 P & P. 


Example of titles: 

G33. Grand Prix $ 9.95 

G28. Death Ship (2 tapes) $18.95 

U16. Filename (tape) $ 8.95 

U19. Cursor/Editor C2/4 $11.95 

U20. Mini-Assembler $ 9.95 

U21. Single Key Basic $ 9.95 

Now available blank digital tapes CIO $1.85 each less 
for lots of 10 or 100. 

Mail orders allow postage, eg: OSI Software 

1 or 2 $1.00; 3-5 $1.50; 6-9 $2.00; 

10 or more items $2.50. 


All prices INCLUDE sales tax. 
Prices subject to change without notice. 
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Column 80 


by JAMIESON ROWE 

Technical Director, 
Dick Smith Electronics 


System-80 & TRS-80 addressing 

To conclude our discussion of the differences between the 
System-80 and TRS-80 computers and how they affect programs, 
we look this month at the differences which become apparent when 
the machines are expanded. These are differences in addressing for 
the printer and RS-232C communications ports. 


There are further differences between 
the System 80 and TRS-80 which become 
apparent when the two machines are ex¬ 
panded. The first difference shows up 
when you wish to connect up a printer, 
either by using a low cost "printer inter¬ 
face" plugged into the rear of the 
machines themselves, or by using the 
printer port provided on their full Expan¬ 
sion Units. 

Whereas the printer port on the TRS-80 
is "memory mapped", and located at ad¬ 
dress "37E8" in memory space, the 
printer port in the System-80 is "l/o'map¬ 
ped" and uses I/O address "FD". In each 
case the processor must WRITE to the 
address concerned in order to send a 
data byte to the printer, and READ from 
the address in order to test printer status. 

Note that although this difference in 
PJ?nter port address is primarily a matter 
of the logic connections provided in the 
expansion hardware outside the com¬ 
puters themselves, there is also a cor¬ 
responding difference within the 
machines. The printer "driver 7 ' routines 
inside the BASIC interpreter ROMs are 
necessarily different, being written to 
communicate with the printer via the dif¬ 
ferent addresses. 

Because each BASIC interpreter's driver 
routine "knows" where to find the 
printer on its machine, this means that 
the difference between the two 
machines doesn't normally affect pro¬ 
grams written in BASIC. Such programs 
tend to run normally in either machine, 
regardless of which one they were 
originally written for, as they use the 
BASIC statement LPRINT to com- 
munieate with the printer. Naturally the 
LUST command is unaffected. 

For the same reason, there generally 
isn't any problem with those machine 
language programs which again call the 
BASIC interpreter's printer driver routine 
as you might expect. The only programs 
that are affected are programs which use 
their own printer driver routine. Ex¬ 
amples of these are the Tandy 
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Editor/Assembler and "Scripsit" Word 
Processor. 

Note, however, that although this 
means that the System 80 can't run some 
programs written for the TRS-80 without 
having to change the printer driver, the 
System-80 Expansion Unit does otter a 
very handy feature by way of compensa¬ 
tion. It gives the user a choice of placing 
either the Centronics-type parallel port 
or the RS-232C serial port at the printer 
address "FD". This allows the use of a 
serial teleprinter in place of a parallel 
printer - so if you have an old 
teleprinter, you can save quite a deal of 
money! 

The other difference between the two 
machines is in the addressing used for 
the RS-232C communication port. Here 
the addresses used for data and 
UART/terminal status interfacing are 
again different. Whereas the TRS-80 uses 
memory addresses "37DE" and "37DF", 
the System-80 uses I/O addresses "F8" 
and "F9". 

With the System-80, OUTPUT data to 


differences 


the UART is written to port F9, while IN¬ 
PUT data from the UART is read from 
port F8. Conversely output information 
for UART control is written to port F8, 
while input information on UART status 
is read from port F9. In the TRS-80, ad¬ 
dress 37DF is used for both input and 
output of data, while address 37DE is us¬ 
ed for input and output of status/control 
information. 

The differing addresses for the RS-232C 
port do not affect many programs, as in 
most cases the port is not involved in 
program operation. In fact, there are no 
specific BASIC commands for feeding 
data to and from the port, indicating its 
specialised role. Basically the only types 
of program which are affected are pro¬ 
grams designed to turn the computers 
into communications terminals of one 
sort or another. 

Because of the differences between 
the two machines, such programs are 
likely to need changing if they are to run 
on the machine other than that for which 
they were written. But as you can see, 
the changes are not likely to be great, in¬ 
volving but a few minutes' work for a 
reasonably experienced programmer. 

Well, that completes our comparison 
of the two machines. Next montn, we'll 
look at something rather different: pro¬ 
gramming languages. In the meantime, 
best wishes for a Merry Christmas! ® 


EA Magazine Holders 



tor 


m * X.” 


The binders and magazine holders 
are available over the counter from 
Electronics Australia, 57 Regent 
Street, Sydney, NSW — Price: $5 10 
binders, $4.50 holders. 

Mail orders should be sent to Elec¬ 
tronics Australia, PO Box 163 
Beaconsfield, NSW 2014 



■, 1980 


Prices including postage are: 

Binders: $6.20 NSW; $7.90 other 
states; or six for $32 NSW, $34 other 
states, A$36.60 NZ. 

Holders: $5.40 NSW; $5.50 other 
states; or six for $28.30 NSW 
$30.40 other states. A$32NZ. 












E-X-P-A-IM-D 


your 


AT LAST! THE 
NEW SYSTEM 80 
S-100 EXPANSION 
INTERFACE 


Here's what 
it can do for your System 


80 : 


0 Give you a standard Centronics parallel printer 
port (Suits most printers including our Dot Matrix 
(X-3255) and Daisy Wheel (X-3265) printers. 

• Give you an RS-232C port with full 'handshaking 
logic for connection to modems, etc. 

• Give you the option of fitting extra memory: fit a 
RAM CARD with another 16K or 32K (available 
separately) — plus you can still fit another S-100 
add-on board. 


# Give you a floppy disk controller (up to four 
drives) with external data separator for improved 
reliability 

# Gives you the ability to use a cheap teleprinter 
instead of a parallel printer. Save a bundle! 

# Gives you S-100 compatibility: so you can use 
many of the peripherals from hundreds of manu¬ 
facturers: why be tied to one source of supply? 


AIMD IT’S $$$$ CHEAPER THAN TANDY'S 


Apart from the massive savings on the 
computer itself, our expansion unit is over 
$119 less than Tandy's (theirs is $618.95 
including RS-22C interface). And it offers 
you much more! 


Cat X-4010 


Freight $6 Below cost 
anywhere in Australia 


ONLY 

$49900 

Terms available to 
approved applicants 


16K RAM CARDS TO SUIT 
S-100 INTERFACE 

Comes with 16K fitted; with room for another 
16K. You can have a 48K computer! 

And the savings can be massive! 

Card (including 16K RAM) 

(Tandy charge $220.00!) 

Second 16K RAM 
(Tandy charge $220.00!!) 


X-4016 $199.00 
X-1186 $59.95 


IF ALL YOU WANT IS A PRINTER INTERFACE 

4 ^ 


We've got this economical parallel interface 
allowing you to run any Centronics-type 
printer direct from the System-80 — no 
expansion interface needed. And again, the 
price is a big saving over Tandy's! 


Printer Interface: 
Cat X-4013 




150 


\4f 


Connecting Cable: 
(suits Printer Inteface 
or S-100 Interface) 


$ 


150 


Cat X-4014 


DICK SMITH 

ilectronic^^^ 




SEE OUR OTHER ADS FOR 
FULL ADDRESS DETAILS 










Word Processing deForest Style 


Deforest Software proudly announce a fine 
range of fully interactive software written 
in Australia for Australian conditions. 


“ P T deS „V mple and ef,icient "»«n* of automating 
rffW r 400 emp,oyees or 800 W double density disk 
can be broken into cost centres and caters for weekly, fortnightly 
and monthly pay periods provision for cash includes coinage 

t„ 5700 

These programs can be sold separately or 
as part of a complete computer system 
from as little as $8200 
(depending on options). 

The lease amount on this figure is only$4£ 


Why buy a dedicated 
word processor 
when for less money 
you can have a 
complete computer 
system!! 


Magic Wand available separately 
for the MOD II and other 
computers $450 

deForest Software 

26 Station Street. Nunawadmg, Vic., i 

Magic Wand is a trademark of Small Busmen 


(PER WEEK) 


Microcomputers like the TRS-80* 


n ,h ® ' iflhl p, °9 r *’’ '«*'« Ml that easy. You can 

flip throogl. pages of this magume and find many ads tor 
l US 80 programs Granted a good many of them are for 

!ss szzf ”■ “ ... • *** *•**• 

They aren't like these though. 

.. m Thr ** °' Hi*** * re ,he 0* no,n » Osborne & Associates sys 
term, originally designed tor the *30.000 Wang computer. 

on^ MO TR n s O 80 mOd C4,iOm 0n ,h * m ' ,heV now work 
Here's whet's on each disk 

FOUR ON LINE. INTERACTIVE OSBORNE PROGRAMS 

Account, Payable en invoice I(nlwd m , h c-cu l«. 

•""I print cheques, make ieot»t» «. ji„ ..__ 


- — ’ nequiri 

TRS 80 Keeps complete control over yi 
100 jobs, estimates, sub contractors etc 

Real Estate Investment Analysis. Requi 
Disk and Printer Use this program to 
vestment potential on flats, second home- 
main homes etc. Gives figures up to 20 yi 
takes into account inflation etc. 


..• iwi iuiucu paper 

Accounts Receivable/Accounts Payable Software for 
the Professional 

TRS-80* Model 1. Level 2. *210.00 

on Jr*!! rV**' Requi '** ,e * ,, 1 d,ive Stores 650 names 


Basic Compiler TRS-80* 
programs into last 280 code 


THESE UNITS ARE UNMARKED AND 
CARRY A 90-DAY WARRANTY 

deForest Software 

26 Station Street, 
Nunawading, Vic 3131. 

Phone: (03) 877 6946 


Mon. 

Rece.., 

O'ams 


your TRS-80* into 


Disk *150; Cassette *100 
t enhancement package). Allows 
•in a directory from senpsit. also 
H 10 or 12 pitch Complete with 
i must for script users) 

*25 00 


*1695 

*1550 

*1695 

*18.25 


*17.50 
*1295 
*17 50 
*14 75 
*13 50 
*17.60 
*21 50 
*19.75 
*14 75 


Wo»d Procniing 

Int'cxkiCtiOfi to Word Proceumg S19 9< 

INTERFACING 

TRS 80 Interfacing «, . Q , 

280 Inwrlac.ng Book I *29 71 

280 Interlacing Book 3 

Interfacm, ,h, 660? Jl59« 

Microcomputer Interfacing $35 ;« 

1 and Model 2) in stock; also disks, expansion interfaces etc. 


Programmmmg in Structural! Cobol 
Cobol. • Piegmat.c Approach 
Primer lor Pascal 

Strctured Progemmmg A Problem Solving with 
Peecal 

■ ntroduchonioPescal 

★ Used 3 Demo TRS-80's /Model 


Fully Interactive Business Programmes 


BUSINESS NEWS 


NEW BOOKS 
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Microcomputer 
News & Products 



Compukit 101 single-board computer 


Here is a kit computer to really excite 
microcomputer enthusiasts. Called the Compukit 
101, it comes with up to 32K of RAM, a full ASCII 
keyboard, RS232 and cassette interfaces, and is 
programmable in Basic. You don’t have to be a 
genius to build it or to operate it! 

Based around the powerful 6502 microprocessor, the 
Compukit 101 is supplied with 8K Microsoft Basic in ROM. 

Included as standard with the unit is 4K RAM on board, 
expandable up to 8K on board, which is sufficient for most 
requirements including game playing. In fact, a "Space 
Invaders" program will be supplied free if the extra 4K RAM 
add-on is ordered with the kit. Maximum memory 
configuration is 32K using an extender card. 

The Compukit 101 comes with a 40-line expansion interface 
socket for attachment of extender cards, which may contain 
additional memory, disc controllers or sound synthesisers. An 
RS232 interface is provided to allow connection to a printer, 
while a Kansas City tape interface enables the user to save 
programs using a cassette recorder. 

A separate controller exists on-board to control the display 
independently of the 6502 microprocessor, and this has its 
own dedicated memory (Ik RAM). This means that any 
portion of the display can be quickly and easily accessed or 
changed, enabling exciting fast-moving games and displays. 
The keyboard is a professional 52 key Qwerty keyboard, using 
standard ASCII notation. 

An on-board VHF modulator enables connection to any 
standard Australian television set — b&w or colour (although 
the display is in b&w only). Both upper and lower case 
characters are provided in the extensive 256 character set, 
which also includes mathematical symbols and special 



graphics shapes. Access to the 6502 machine code is made 
possible through a powerful 2K machine code monitor 
The Compukit 101 kitset includes the power supply, all 
parts, and a comprehensive construction manual. It is 
available only by mail order from Melbourne House (Australia) 
Pty Ltd, 24 Peel St, Collingwood, Victoria 3066. Cost of the 
basic kit is $595, including sales tax and postage. 



Adventure Land 
Adventure Pirates 
Air Raid 

Atlantic Balloon race 

Alien Invasion 

Backgammon 

Barricade 

Baseball 

Bingo 

Batter Up 

Battleship 

Bridge Challenger 

Cribbage 

Checkers 

Concentration 

End Zone 

Fast Gammon 

Galactic Blockade 

Hamurabi 

Hangman 

Kamikaze 

Keno & Game ot Life 
Kentucky Derby 
L2 Games (Startrek etc.) 
Lunar Landar 


FREE POSTAGE IN AUST — SEND FOR FREE LIST 

CHRISTMAS SPECIALS 

* THE FAMOUS NEW DOS + 35 TRACK N0 * °NLY J»r $79 NEWSLETTER $12 

BEAT THE PRICE RISE, QUALITY VERBATIM DISKS TO CLEAR. TANDY + 



15.00 
15.00 
16.00 
11.00 
17.00 
900 
16 00 
9.00 
7 00 
7 00 
17 00 
16.00 
9.00 
800 
9 00 
9 00 
16 00 
900 
7 00 
7.00 
900 
14 00 


Mastermind 

Mission Impossible 

Othello 

Pentominoes 

Pork Barrel 

Remainder 

Robots 

Round The Horn 
Safari 

Santo Paravia 
Sargon II Chess 
Space Battle 
Startrek 3.4 (new) 
Taipan 
Tarot Cards 
Ten Pin Bowling 
Time Bomb 
Treasure Hunt 
Tycoon 
X Wing fighter 
Warfare 1 

Accounts Receivable 
Appointment 
APL 80 

Basic IP (Lll to LI) 


9.00 
16 00 
7.00 
11.00 
11 00 
9 00 
7.00 
11.00 
9.00 
9.00 
37 50 
16.00 
16.00 
11.00 
11 00 
9.00 
6 00 
9.00 
9.00 
9 00 
9 00 
26 00 


Basic Statistics 
Biorythms 
Calendar Functions 
Compress IT 
Cash Register 
COPy SYStem tape 
Complex Mathematics 
Electronics Assistant 
ELECTRIC PENCIL 
ESP Tester 
File Handling 
Finance (Loans/Invest) 
Graph Plotter 
GSF Fast Sort 
General Accounting 
Ham Radio 
Home Finance 
Infinite Basic 
Infinite Business 
Inventory Control 
Inventory (Mod) 
Inventory (FP) 
Keyboard 80 
KVP Extender 
Linear Programming 


21 00 

600 
9.00 
27.00 
11.00 
15.00 
900 
11.00 
95.00 
7.00 
9 00 
9.00 
12 00 
25.00 
16.00 
11.00 
11.00 
50.00 
30.00 
13 00 
21.00 
25.00 
11 00 
26.00 
9 00 


Micro Text Editor 

Mortgage Calculator 
Math Drill 

Numerical Integration 
Personal Finance 
Pre Flight 

Renumer 16. 32 or 48K 
Remodel 

Remodel & Proload 
RSM 2 Monitor 
R.P.N. Calculator 
Spooler 
Statistics 

Tiny Compiler . 

Timser Curve Fitting 
Trig Package 
8800 Z80 Conversion 

Disk 

Osborne/McGRAW-HILL Complete in 
tegrated BUSINESS/ACCOUNTING 
system, Accts Rec/Accts Pay/Gen 
Ledg/Cash journal each 
Typing tutor 

Advanced Personal Finance 
Amateur Radio System 


11.00 

9.00 
6.00 
900 
11.00 
21 00 
15.00 
25 00 
35 00 
28.00 
11.00 
26.00 
11.00 
25.00 
15.00 
9.00 
16.00 


90.00 
22.00 
26.00 
26 00 


Comproc 

Dosort 

D.S.M. 

DATA/MNG MNT/SYST 
DCV 1 

ELECTRIC PENCIL 
Final Approach/Space Battle 
Inventory 2.3 
Mail List II 

NEW DOS + 40 TRACK 
ST 80 D 

Books 

Osborne/McGRAW-HILL 
Gen Ledger 
Accts Rec/Accts Pay 
Pennington TRS 80 Disc 
& Other Mysteries 

Hardware (Prices Incl S/T) 

10 Verbatim Disks 
10 x CIO CASSETTES 
Suppressor Plug 
Gold Edge Connector 
Agents tor: TSE. MA. Racet. 


20.00 
35.00 
75 00 
75.00 
10.00 
140 00 
26.00 
80.00 
99 00 
110.00 
80 00 


20.00 

20.00 


30.00 


46.00 

7.00 

7.00 

13.00 

SSS. 
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THE 

IS REALLY A SYSTEM!! 


NOW YOU CAN BUILD YOUR SYSTEM 80 INTO 
A SUPERB COMPUTER SYSTEM ... 

This is Australia’s fastest selling microcomputer the superb System 80 
available only through Dick Smith Electronics (& authorised re-sellers). 

However until now, there has been a problem. The System 80 hasn’t 
really been a system at all. Like a car without a tow-bar: useful, but 
limited in what you could do with it. 

Now all that has changed: we're proud to announce the release of the 
System 80 Expansion Interface. The System 80, through its S-100 
expansion interface, now has the potential to be used with hardware and i 
software devices from over 200 manufacturers. S-100 is fast becoming 
the industry standard, which means you aren’t tied to any single one 
supplier for add-ons. A single supply source means that prices can — and 
usually are — sky-high because there is no competition. 

So now we expect the System 80 to really boom - not just to hobbyists, 
who’ve had it all their own way until now - but to businesses, to 
students, to housewives, to industry... There are virtually no limits to 
the System 80 system. All it takes is imagination. 


And don’t foraet: software requirements for the System 80 are virtually 
the same as for the TRS-80: so most of the thousands of programs 
written for it will also run on your System 80 system! 


SAVE 

HUNDREDS OF 
DOLLARS OVER EQUIVALENT 
COMPUTERS AND HARDWARE! 


FROM 

ONLY 


(4K RAM, 


fiQ LEVEL II 

W ** ** Cat X-4003) 


16K RAM, LEVEL II $ 
MODEL (Cat X-4005) 


750 


00 


BUDGET MONITOR 


The System 80 will run with any TV 
set: but in case you need a monitor, 
check this one out! P S. This monitor 
will also work with most other micro¬ 
computers. Compare our prices and 
SAVE! Cat X-1196 


USE WITH 
ANY 

COMPUTER! 

50 
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NEW SYSTEM 80 
SOFTWARE — 

FOR FUN & EDUCATION 

Here are five recently released software 
tapes for the System 80 (also suitable for 
the TRS-80 Level II). They’re fun to play 
and they’re educational, too. 

X-3688 “DEATH TRAP” 

In this fast-moving realtime 
graphics game you have to 
control the motion of a 
constantly-moving point on 
the video screen and avoid 
randomly-appearing “mines” 
until an “escape window" 
appears. You can’t cross your 
own trail, or hit the sides of 
the screen either. If you 
escape, you get further tries 
— only it gets tougher! Has 
sound effects. Requires 16K. 

X-3692 “SPEED READING 
COURSE , 

A set of programs supplied on I 
two cassettes, designed to 
help readers of all-ages to 
improve their reading skills. 

The programs have been 
developed from the West 
Australian Reading 
Development Scheme. 

Requires 16K. 


$ 9.95 


ipi 


^ DC ATM TWA* 


$ 9.95 


MCN SMITH tOTTVWUN 


I ’SPEED. 
K*. 1 READING] 
r.JCQURSr 


$ 19.95 


X-3694 “LEARNING FUN 1: 
SCURVE INVADERS” 

Combines basic maths drill 
with the ever-popular "Space 
Invaders" game. Before being 
able to take each shot the 
player feeds in the “correct 
data”. Sound effects, three 
levels of difficulty. Requires 
16K. 

X-3696 “LEARNING FUN 2: 
HANGMAN/CONCENTRATION” 

Two programs. Hangman is 
complete with animated 
graphics “ man” getting hung. 

The words chosen by either 
the program or a second 
player. Concentration: two 
players or teams have to 
match prizes behind numbers 
on the screen, then try to 
guess the mystery food word. 

Requires 16K. 

X-3698 “LEARNING FUN 3: 
ALPHABET 

COUNTDOWN/RHYME TIME 

In Countdown sets of words 
1 taken at random from a large 
| group must be placed in 
alphabetic order. Rhyme Time 
displays a series of unfinished 
rhymes, and the player has to 
type in the missing word from 
the clues given in the rhyme 
itself. Requires 16K 


BARGAIN PRICED 
MINI DISK DRIVE 

$200 less than Tandy’s equivalent! 

You’d pay over $ 1000 more 
from Tandy for a 4- 
drive system! 

I This incredible 
drive is world- 
famous Pertec 
brand: offers 
higher capacity 
than Tandy drive 
and will work with 
System 80 or 
TkS- 80. Ask for 
more info, at your 
nearest Dick Smith store! 


$ 9.95 


X-3230 


$ 


379 


$ 9.95 


DISK PRICES TUMBLE! 

I Unbelievable prices for either hard or soft 
■ sectored mini diskettes. Suit virtually all disk 
I drives available. Buy from Dick and save a 
I fortune! 

I Hard Sector (X-3505) WERE $5.95 EA! NOW: 

I Soft Sector (X-3510) 1 - 10: $4.95 

1 Trade enquiries 10-100: $3.95 

welcome * 00 $3.50 





























ITOH 8300P 
BUDGET PRINTER 

For budget printing, you can’t go past this 
one! Uses standard tractor-feed paper, gives 
high quality print from its 7x5 dot matrix. 
Up to 240mm paper, prints 125 chars/sec 
For either System 80 orTRS-80. Cat X-3255. 

40/80/132 CHAR/LINE^ 

Uses Printer interface 
and cable below 


LETTER QUALITY 

DAISY WHEEL 
PRINTER 

I For top quality print, try this: its over 
I $300 cheaper than Tandy’s daisy- 
I wheel, and is capable of proportional 
| printing! Limited stocks 

Takes standard^ 
stationery! 


| $ 970 


Cat X-3265 


FAN-FORM COMPUTER PAPER 

TO SUIT ABOVE PRINTER 2000 SHEETS 

Cat X-1189 $35.00 


*1995 


00 


SOFTWARE 

for System 80 or TRS-80 

GAMES AND EDUCATIONAL SOFTWARE 
CURRENTLY AVAILABLE 

I TIME TREK $17 951 

You ,e boldly going wheie'no men has gone bales M,nd you. ,hose I 

pesky Klmgons attack you from ..me to time so you 11 need fast reflexes as . I 
as sharp wits Nme levels of difficulty Cat X-3650 

STIMULATING SIMULATIONS $17 951 

Noless than 10 different games all fascinating and original Art Auction, Fores. I 

I fh L s E w T ” l c C al mKh^Jl^g^^g.aphics inttjpf.W'I 
program dealing graphics displays using simple high-level commands Easy I 

|lun' Cal X-3654 $17.95| 

fe^n°?Bn£t>^his E a!nt E heyei gets hied el playing with you Ideal loT 
“ andenpnvingTou, lev.' erf play V°“'« 3" ** 3 | 

beginner Needs a 16K machine. r “ w 


Cat X-3656 


MICROCHESS 


$22 50 


Think you're a w.zz at chess’This program will put you to the test' But think out I 
your moves carefully the computer .s out to beat you' One of the top selling chess I 


PROGRAM CASSETTES 

Popular C-10 computer cassettes (just ^ ^ A r 
the right size for programs!) with V | US 

computer-quality tape. Suitable for all Sr ■ 

‘compact cassette’ type u £ lte ,^Lich 
. everyone uses!) Cat X -o5UU _ 


DICK SMITH #-1 

personal 

COMPUTER 
CASSETTE TAPE 

c -ioI 


$17.95 


’save a fortune 

ON MEMORY IC’S 

Were almost $100 more twelve 
months ago! F ast 2 50nS 4116 
RAMs. for up- HKr 
grading your 4K 4 

or 8 K to 16K, V 1 , 

16K to 32K or 4 ^ 

32K to 48K. 8 ^ 

1 IC’s in pack. A 
With full instT. 

Cat X-1186 

195 




yr * 

VT *** MEMOR1 
r EXPANSION K 


OKk SMITH IliCTRONKS j 


Also available individually^ 
L Cat Z-9310 $7.90 ea, 

Roundoff 

I Add sound to your 
I System 80 programs! J 

I Includes amp, programs | 

I and full instructions. F 
I You can add sound to \ 

I existing programs too! 

I Also suits TRS-80. 


I Cat X-3648 
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•DON’T NEED FULLS-IOO^j 
EXPANSION? 

Use this parallel printer interface if 
you don’t need full S-100 expansion 
Save a bundle! Uses similar connecting 
cable to S-100 interface , 

$ 4950 ^- 

PRINTER CABLE c "' x ' 40,3 

Fitted with edge connector at one 
end 57N-36 plug at other: suits vir¬ 
tually all Centronics-type printers. 
' Use with either S-100 interface or 
parallel printer interface. 

$3950 


. MICROSOFT" 

J EDITOR/ASSEM- 
| BLER PLUS! 

I Editing, assembling & debugdng 
I power you’ve never had before! 

( Equivalent of Tandy s Editor/ 
assembler and T-bug products 

but in one package and at 
less than half the price! And 

it’s far more powerful! Suits 
System 80 & TRS-80 


Cat X-4014 


EDITOR/ 1 
ASSEMBLER-PLUS 


LIGHT PEN BARGAIN! Ca,x 

The best value around ^ ^ — 

Gives your System 80 or t) 37 O 
TRS-80 an eye Easy to ^ 

simple programs ^ 


|95 


programs in the USA Cat X-3658 

relleses and good co-ordination lot this « "I o" 

machine language so it can give really high speed graphics Tty to force your 
opponent into a collision with a moving wall without running into a wa yours 
Cat X-3659 

horses before placing your bets Then the race is on' The pOtf™ I 

hett.no accounts of up to nine punters, and can even cream off a percentage tor I 
the house' You get a realistic simulation of racetrack P rob *^ l, J e * * e ” ° f U " • 
or to improve your strategies' Needs a 16K machine Cat X-36bU ^ 

Ukt^I^the one-ami bandits down at the club’ Here's one *>u can play I 
seated at your friendly System 80' Tel. the machine how much you want to spend 
and it will feed it through Watch the handle go down, the reels> spin. and you 
money go' Then expenence that familiar thrill when you hit a ,ackpot Needs a 
16K machine Cat X-3661 

--f-cb speibog and m.^ miagme how «££ 
interesting the lessons are ,1 the computer rsgrvmgtheo C^TmIb 
illiteracy and poo. spelling - this greet program can help you do .1 Cal X Jbby 

$12 95 I 

wju^fback^n^th^ealy days of aviation You must get the mail through m the I 
ToZsTXS: L: Yo V ur cloth-covered b,-plane must ^ vou thtough 
unpredictable winds and electrical storms - can you make it’ Cat X JbbJ 

$22 501 

This is the adults-only game for your computer After the kids have gone to S, ®®P_ I 
"et t"e computer g.Heyou ideas for the rest of the 

comprehensive instruction manual' (Note this program ,s NOT ava.Iab e to any I 
person under 18 years of age) Do not purchase this program if you are I 

offended Needs a 16K machine Cat X-3675 $1 7 95 I 

1 Not^sV Jne*bu?FIVE superb space fantasy games Includes ^<^^2000 I 
(try !o dock the Enterprise with the space station without being .ho l 

Invasion Worg (protect the Earth). Star Wars (get in to the Death Star pla I 
Bomb and get out again') Space Target (a battle game} land:Saucers in bcUo 
graphics game) Complete with instruction book Needs 1 6K Cat X jobs 

phkFR PETE .$15.95 I 

Uke a game of poker’ He s a pretty shrewd 

be d one Has really mtngu.ng graphics; ne^ds_!6KjTi^ I 

Uo^VVAILABLE 

SYSTEM 80 M• 

TECHNICAL 

MANUAL “ 


1 2. 


Cat X-3680 | 


COMPUTER HOT LINE . .. 

Want II> know inniv about our compulurs-’ Or an- a A A A AAA 
VOU bavm.t In mbit's J W,'\v up a sp.M UUU yilll/ 

i.mipuliT but bile' |UM to bi'lp vou i)U( <«>» H Wh 

Ix'twi’i’ti UAM St r >t'M on Svritt.'v larua ( 


48 pages of data, technical 
information, service data, 
minor modifications, etc. etc. 

Great for technically minded _ 
people with their own computer! 
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SEE OUR OTHER ADVERTS IN 
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SORCERER OWNERS 


A BETTER BASIC!! 


The new software source MOD 1.01. Makes your basic info a 
superbasic with capabilities that outstrip even some disk basics. 
Full input checking to eliminate syntax errors and line 
overflows 

* Redo from start if type mismatch in input statements 
Save numeric arrays with confidence 

* Full line editing on input-change part of a line without retyping 

Full selective renumbering — move your subroutines around - 
make a hole to insert more text 

* Delete any block of lines 

•^Full recovery of program after accidental reset 

Available only for Exidy standard basic version 1.0*** 
Basic mod 1.01 (include Rompac with order): $125.00 

Use your Sorcerer’s graphics capabilities!! 

GRAFIX 

Just released! This tape-based machine-language program 
allows instant definition of graphic characters. Powerful macro 
command allows you to define 24 characters as a block 
Numeric keypad becomes a special keypad for drawing lines and 
curves. Inverse, flip, rotate, tilt, mirror or translate characters 
Study the makeup of any character. Easy-to-read 17-page 
booklet explains exactly how Sorcerer graphics work and how to 
define your own shapes. 

Grafix $24.50 

SPELLBINDER 

The super disk wordprocessor that talks directly to your disks 
No drivers to install. Automatically centres titles. View riQht- 
justified printing on the screen just as it will be printed. 
Alternating left and right margins! And much more .. simple to 
use. r 

Specially configured for sorcerer (requires CP/M) $299.00 

We have an extensive range of hardware and software for the 

Sorcerer We can offer memory expansion and disk expansion at 
reasonable rates. We are experts on Sorcerer, and offer full 
advice on compatibility of peripherals. Write for free catalogue. 



PO BOX 364 
EOGECLIFF NSW 2027 

Need some specialised software? - call us. We can help soft 
ware source. Phone (02) 33 4536. 


GIVE YOUR SORCERER OR ANY OTHER 
MICRO SOME REAL SUPPORT IN THE 
NEW YEAR. THE SUPPORT OF A 
CUSTOM MADE OPERATING DESK 
ALSO IDEAL FOR AMATEUR RADIO. 



Features vinyl leather inlay, plenty of 
space for cassettes, disk drives, SI 00 
or any other busses. 

Feed slot for printer paper, two deep 
spacious drawers for convenience. Put 
an end to those backaches from hours 
of out of position programming. 

Send cheque or money order to value 
of $170.00 to D.J. GILLIN, 170 Moore 
St. Warrnambool, Victoria 3280 
Delivery free in Victoria. Telephone 
(055) 62 4376 Subsidised freight in¬ 
terstate an ideal Christmas gift. 

Chair and equipment not included. 


Single-chip Micro 
has Tiny-Basic 

Santa Clara, CA — A revolutionary new 
8-bit single-chip microcomputer that 
speaks in a high-level Basic-like language 
rather than machine language has been 
developed by National Semiconductor 
Corporation. 

Designated the INS8073, the 
microcomputer is the newest member of 
National's Series 70 of bus-oriented 
single-chip 8-bit devices and executes a 
high-level language called NSC Tiny Basic 
directly on-chip. 

The 40-pin INS8073 incorporates both 
on-chip RAM (64 bytes of scratchpad 
memory) and on-chip ROM (2.5k bytes 
on which the NSC Tiny Basic interpreter 
is stored). In addition the device contains 
an 8-bit arithmetic logic unit, an 8-bit ac¬ 
cumulator, an 8-bit extension register, 
plus four internal 16-bit registers. 

The INS8073 has 16 address lines and 
eight data lines, allowing easy system ex¬ 
pansion using standard peripherals. 
Separate Read and Write strobe outputs 
from the INS8073 indicate when valid in¬ 
put/output data are present on the 8-bit 
data bus. The remaining I/O lines are 



dedicated to initialisation, bus manage¬ 
ment, interrupt request, I/O cycle exten¬ 
sion, and software controlled I/O. 

Although the execution time of the 
INS8073 using NSC Tiny Basic directly in 
the production system is slower than 
that obtained using optimised machine 
languages, the vast majority of applica¬ 
tions of single-chip microcomputers is 
not very time critical. Some control 
oriented jobs such as instrumentation 
and process control can be performed at 
a 10th of the speed of most present 
generation single-chip microcomputers 

Enquiries to NS Electronics, PO Box 89 
Bayswater, Vic 3153. 


Shortage of Computer people 
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A shortage of computer maintenance 
personnel could become a serious pro¬ 
blem in Australian manufacturing. This 
was one of the key points stressed by Mr 
Richard Wander at a series of one-day 
seminars held recently in Sydney 
Melbourne, Adelaide and Brisbane. 

The seminars, entitled "Micro¬ 
processors - Their Use in Engineering", 
were jointly sponsored by the Produc¬ 
tion Engineering Research Association of 
Great Britain (PERA) and the Metal 
Trades Industry Association. Their aim 
was to make management aware of the 
basic technology, construction and use 
of microprocessors and to provide an 
opportunity for a discussion of the 
economics and problems of their in¬ 
troduction into industry. 

Speaking on the future development of 
mi cr op rocess ° rs j n manufacturing, Mr 
Wander told seminar delegates: "As in 
the UK, Australian manufacturing con¬ 
cerns will have to face the problems of 
now to keep their computerised equip¬ 
ment running in the face of a desperate 
shortage of trained maintenance 
technicians." 

He said that if Australian manufacturers 
did not prepare themselves, they could 
soon be in a situation where a 



Mr Wander with PET 

breakdown of computerised plant could 
have very serious consequences simply 
because there were not "sufficient in- 
digneous skilled people to go on to the 
shop floor and get the plant going 
again." & 

Mr Wander stressed the need for 
Australian industry to become more in¬ 
ternationally competitive by introducing 
microprocessor technology. He said 
Australia was ready for this changeover, 
indeed it had to be ready, "because the 
so-called third world countries are begin¬ 
ning to use microprocessors and they 
also have very low labour rates. 
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Technology MICROMODULE family you can learn asyou build these 
affordable, versatile and powerful kits Based on thie popiJlar Z8 
mirroDrocessor and the industry standard SI 00 bus, mil-hu 
MODULES can be built up to any configuration from a simp 1 e 2 board 
svstem (INSTRUCTOR 80) to 64K systems with floppy disks high 
speed printer suitable for process control, word processing and 
business systems. 

IN Tlr^de^start*?system comprises DGZ80 kit with 1K.RAM and 
nmQ RDM nneratina svstem’ DG640 VDU kit full function ASCII 
kevboarcl 3 slof motherboard and 2 x SI 00 sockets Full assembly 
manuals are included, together with a simple programming courseand 
sample programs to run. You add a simple power supply (8V) and a 
modified TV set and you have a complete computer system. 
INSTRUCTOR 80 KIT $399.00. 


SOFTWARE. . ... n p7Qn 

Microworld 12K Basic for Z80. If purchased with DGZ80. 
Microworld Editor/Assembler. 

Games Pack 1. (Target Trek). 

Utility Pack 1. 

PCG Chess (If purchased with PCG). 

NOTE PRICES INCLUDE SALES TAX. Specifications and 
prices subject to change without notice. 


$14.75. 

$14.75. 

$14.75. 

$14.75. 

$5.50. 


MICROMODULE FAMILY. 

HARDWARE 

DGZ80 CPU Kit with 1K RAM 
DG640 VDU Kit - 64 characters x 16 line format 
upper/ lower case and graphics 
TCT16K EXPANDA RAM using static RAMS. 

- with 4 K RAM. 

- with 8K RAM. 

- with 16K RAM. 

TCT PCG (ETI June 1980) adds fine graphics to DG64U 
SCVT-100 (EA Oct 1980) Serial Terminal. 

2650-SI00 2650 on the SI 00 bus. 

JC100 9 slot mother board plated through holes and 
provision for power supply. 

JC200 Card Frame for JC100 mother board 
JC300 SI 00 Power Supply 8V/8A, 15V/15V 2A with 
computer grade components. 

SECI Cassette Interface. , . 

EA/MODEM 300 BD Modem Kit (See EA September 
1980) 

Clare C70 Keyboard 


$199.25. 

$149.50. 

$139.50. 
$179.50. 
$259.00. 
$140.00. 
$189.50. 
P. 0. A. 

$49.50. 

$49.50. 

$67.50. 

$24.50. 

$69.50. 

$165.00. 


I 


APPLIED 
TECHNOLOGY 


PTY. LTD. 


0FFICE/SH0WR00M 

la Pattison Avenue, Waitara 2077. 


MAIL ORDERS TO: 

PO Box 355. Hornsby 2077 

Please add $2.00 per order 
towards cost of post and packing 

^Debenham Road W est Gosford (behind the Pizza Hut) 


Hours: 9-5 Monday to Saturday 
Telephone 487 2711 


welcome here 


AT.004 
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OGURA PRINTER 


RO-136E 



Basic Specifications: 

• Printing speed 

• Character size 

• Character type 


• Character spacing 

• Line spacing 

• Form width 

• Copies 

• Paper feed speed 

• Paper feed mechanism 

• Data input 


• Power 

• Inked ribbon 


120CPS bidirectional 

7 (length) X 9 (width) (Standard) 

ASCII 128 characters 

128 (136E) or 64 (80E) special characters can 
be added as an optional feature 
10 characters/inch 
6 or 8 lines/inch (switchable) 

5-15 inches (136E) 

5-9 inches (80E) 

Up to five copies including the original 
88m sec/line (6 lines/inch) 

Tractor feed (continuous form) 

A slip may also be used 

8 bit parallel Centronics compatible RS-232C l/F. 
TTY 20mA current loop l/F. A variety of specifica¬ 
tions can be applied by controlling the interface 
50/60Hz 100V ±10% 160VA 

13m/m (width) X 13m (length) (Black cartridge) 


Graphic Data RO-136G 

The printer can print graphic data by controlling printing on a dot basis of up to 
960 dots across the page. 

Speed — 80CPS. 


New Dot Printer Featuring Low Cost, High Performance, and Versatility 

The OGURA RO series incorporating a microcomputer, is a low-price, high-performance serial dot printer 
featuring high reliability and a variety of applications. 

It can be used in combination with a microcomputer, a small-scale computer, or as a CRT hardcopy device. 
“Ogura RO Series” aims at dispersion of printers. 


SME OLYMPIA PRINTER 


Why would you want a golfball when you can now have 
something quieter, faster and less tiring? 

The new generation electric typewriter is here! And it doesn’t 
have a golfball. Olympia Whisperdisc. A super-quiet fully elec¬ 
tronic typewriter with a simple, trouble-free typing disc to give 
you an almost perfect image. 

A self corrector lets you remove up to eight characters by 
pressing a single key. The disc can be changed in seconds to 
a different typeface. The low profile keyboard reduces strain. 
And, being electronic, Whisperdisc is virtually trouble-free. 

SME can now supply the ESI 00 Typewriter fitted with 
RS232C Serial Interface. This unit is known as a ESI OOP, it 
can interface to all standard computers via a 25-way ‘D’ 
connector. 



Please contact SME for more information. 
$1950.00 


See page 114 for our new address. 


f ~I ele 

^ W W W Melbourne: Ph (03) 842 3666 
m M M M New Tel No. January 1981 (03)874 3666 

** * " " Trading hours: 10am-6om Mon to Fri. 

1096 Doncaster Rd, Doncaster East, Vic 3109. 

P0 Box 19, Doncaster East, 3109. Telex AA37213. 
DEALER Canberra — 81-5011, Sydney — 661-9237. 
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Pictured at right is 
the full 3900 series 
from the 
Australian 
manufacturer 
Hartley. 



Microcomputer 
News & Products 

-- -' 

Hartley 3900 System 
officially launched 

Hartley Computer Applications has 
confirmed its entry into computer hard¬ 
ware manufacture with the official 
launch of the Hartley 3900 System. 

The three models in the series range 
from the 3901 Intelligent Terminal to 
what Hartley calls "a powerful system 
heart" - the 3909. In the middle is a 
stand-alone, floppy disk based mini, the 
3905. 

All models in the 3900 System make 
extensive use of new 16-bit 
microprocessors and offer speed and 
capacity features not found in most com¬ 
mercially available microprocessor bas¬ 
ed systems. The 3900 System is believed 
to be the first commercially available 
system to take full advantage of 16-bit 
microprocessors. 

Features of the Model 3901 include 
32K of RAM, 12K of ROM and a 
detachable keyboard that is connected 
to the VDU by a cord. A serial printer in¬ 
terface comes as standard. Model 3905 
incorporates an additional 16-bit 
microcomputer and 128K of RAM and 


comes complete with a pair of mini flop¬ 
py drives integrated into the cabinet to 
provide nearly 700K bytes of on-line 
storage. , . , 

The 3905 comes complete with a 
Hartley designed Operating System and 
what is claimed to be the most powerful, 
application-orientated version yet of the 
Basic language - Hartley calls it Com¬ 
mercial Basic. 

Like the 3905, the 3909 uses 128K 


memory as standard with the capacity to 
go up to one megabyte through a fast 
20-bit addressing scheme. Four users 
may be handled within the 128K with 
memory and board expansion required 
for the current limit of eight terminals. 

For further information contact Hartley 
Computer Applications Pty Ltd, 80 
Jephson St (PO Box 366), Toowong, Qld 
4066. (Branches in Sydney, Melbourne, 
Perth, Brisbane and Adelaide). 


K&L Computing Systems introduces the 
feature packed Archives Business Computer, 


This highly versatile desk top unit provides high 
technology at a competitive price. Suitable for 
handling all the day by day business requirements, its 
features include: 

. An extremely fast Z80 4MHZ Processor 

• CP/M Operating System 

• SI00 Expansion Bus 

• 64K RAM Standard 

• 744K Bytes Disk Storage (Expandable] 

• 25 Line x 80 col. Display 

Available with word processor and complete 
accounting package, or software can be written to 
customer's specifications. 

Also, see K&L's range of Apple II Plus Computers, floppy 
disk drives, video monitors, interfaces and expansion 
options. 

• Language card with compilers for Pascal and Fortan 

• Z80 Softcard with micro-soft basic compiler and CP M 

• DOS 3.3 upgrade kits (143K Bytes per disk] 

• Paper Tiger printer with graphics 


COMPUTING SYSTEMS 

385-387 BRIDGE ROAD, 

I RICHMOND, 3I2I.TEL: (VIC.) 429 2122 


KLR002 


Just Released! Qume Sprints Printer, a top quality 
Daisy wheel printer ideal for word processing 
applications, at a highly competitive price. 

OFFICE HOURS: 

W/Days 9 to 5.30, 

Saturday 
9 to 12.00 


uuelcome here 
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NO. 17 CATALOGUE $1 

Software with 
full support 




ftw.r. . 

»'lh / M 
Itnual/ Ai 


WHITESMITHS C COMPILER- The ullimale NEVADA COBOL -Subsel of ANSI -74 Fea 

sas.ssr./sSSSS 

live accept/display verbs Good error mes- 


WBKL _ ti 

lions for performing I/O. string manipulation ^* 1 

-. - - -- .... .. » 


Purchasing our software is just the 
beginning. We then back it up with 
professional support: 

■ Subscription to "LIFELINES" for automatic 
notifications of revisions! ■ Update service for 
software and documentation! ■ Telephone 
Hotline! ■ Overseas software export service! 

(pttimfuz CP/m fo'-' 

5 - 2 /: 


All Lifeboat programs require CP/M, 
unless otherwise stated. 

Sotl»M» / 

with / Manual 
Manual / Alon# 

CP/M* * FLOPPY DISK OPERATING SYS¬ 
TEM—Digital Research s operating system 
configured for many popular micro computers 
and disk systems: 

System 


and storage allocation Linkable to Microsoft 
REL files Requires 60K CP M $630/530 

TSfl CHOSO FT -—-— 

BASIC-80 - Disk Extended BASIC. ANSI 
1 compatible with long variable names 
“ WHILE/WEND, chaining, variable length file 
records MBASIC version 4 51 also included on 
d'Sk $325/ $25 

BASIC COMPILER — Language compatible 
i with BASIC-80 and 3-10 times faster execution 

“ Produces standard Microsoft relocatable bi¬ 

nary output Includes MACRO-80 Also linkable 
to FORTRAN-80 or COBOL-80 code 
modules $350/$25 

FORTRAN-80 — ANSI 66 (except for COM- 
| PLEX) plus many extensions Includes relocat- 

“ able object compiler, linking loader library with 

manager Also includes MACRO-80 (see 
below) S425/S25 

COBOL-80 —Level 1 ANSI 74 standard plus 
£ most of Level 2 Full sequential, relative and 

* indexed file support with variable file names 

• ^ Powerful interactive, formatted screen handlmq 

kltyP Wl ^* ACCEPT and DISPLAY verbs Program 

“ segmentation for execution of programs larger 

than memory and CHAIN command with pa¬ 
rameter passing Full support of CP/M version 


sages and debugging facilities enhance pro¬ 
gram development Requires a 32K CP/M 
system $149/525 

EIDOS SYSTEMS 

K BASIC-Microsoft Disk Extended BASIC 
I version 4 51 integrated with KISS Mult.-Keyed 
index Sequential and Direct Access file man- 
agement as 9 additional BASIC commands 
KISS included as relocatable modules linkable 
80, COB OL-80 and BASIC 
COMPILER Specify CP/M version 1 4 or 2 x 
when ordering Requires 48K CP M $585/$45 
» < 2j , A C o l ^ sed users of Microsoft BASIC 80 
(MBASIC) $435/545 

XYBASIC Interactive Process Control 
BASIC —Full disk BASIC features plus unique 
commands to handle byte rotate and shift and 
to test and set bits Available in several ver¬ 
sions 

Integer ROM squared 5350/525 

Integer CP/M $350/525 

Extended ROM squared 5450/525 

Extended CP/M 5450/525 

Extended Disk CP/M 5550/525 

Integer CP/M Run Time Compiler 5350/525 


2 files Indudes MACRO-80 (see above^n^ ™ R*, Tirne^oni^e,*4S0/$25 


P £oftCard* with Z80 

2 x 

349/25 

Microsoft BASIC version 5 


with high resolution 
graphics 



North Star Single Density 

2 x 

170/25 

North Star Double/Quad 

2 x 

170/25 

Durango F-85 
(COM Micro-Disk 2411 

2 x . 

170/25 

1 4 

145/25 

iCOM 3712 for MITS 


88-2SIO Console 
iCOM 3712 for 

1 4 

170/25* 

3P -S/MITS SIO 

Rev non-zero console 

1 4 

170/25 * 

iCOM 3812 

1 4 

170/25 * 

Mits 3202/Altair 8800 

1 4 

145/25 

Heath H 8 - Hi 7 

1 4 

145/25 9 

Heath H89 

1.4 

145/25 9 

Heath H89 by Magnolia 

2 x 

300/25 : 

Ohio Scientific C3 

2 .x 

200/25 

Onyx C8001 Standard 

2 x 

250/25 

Onyx C8001 Enhanced 
TRS-80 Model 1 

2 x 

330/25 

14 

145/25 <8> 

TRS-80 Model II 

2 .x 

170/25 

TRS-80 Model II • Corvus 
Processor Technology 

2 x 

250/25 A\ 

Helios II 

14 

145/25 P 

Intel MDS Single Density 

2 x 

170/25 

Intel MDS Double Density 

2 .x 

170/25 

Micropolis Mod 1 

2 x 

200/25 ® 

Micropolis Mod II 

Mostek MDX STD 

2 x 

200/25 ® 

Bus System 

2 x 

350/25 ** 


The following configurations are scheduled for 
release soon 
North Star Double/Quad 

• Corvus 2 x 250/25 

Ohio Scientific C3-C 2 x 250/25 

iCOM 3812 2 x 225/25* 

iCOM 4511/Pertec D3000 2 x 375/25 * 

Software consist of the operating system, text 
editor, assembler, debugger and other utilities 
for file management and system maintenance 
Complete set of Digital Research s documen¬ 
tation and additional implementation notes in¬ 
cluded Systems marked * and ** * include firm¬ 
ware on 2708 and 2716 Systems marked • in¬ 
clude 5 440 media charge Systems marked 
® require the special * versions of soft¬ 
ware m this catalog includes hardware ad¬ 
dition to allow our standard versions of 
software to run under it 
Z80 DEVELOPMENT PACKAGE - Consists 
® Of ( 1 ) disk file line editor, with global inter and 
© infra line facilities, (2) Z80 relocating assem¬ 
bler. Zilog/Mostek mnemonics, conditional as¬ 
sembly and cross reference table capabilities. 

(3) linking loader producing absolute Intel hex 
disk file 595/520 

ZDT — Z80 Monitor Debugger to break and 
^examine registers with standard Zilog/ 

© Mostek mnemonic disassembly displays $35 
when ordered with Z80 Development 
Package _ 550/510 

AVOCET SYSTEMS 

XASM-68 Non-macro cross-assembler with 
nested conditionals and full range of pseudo 
operations Assembles from standard Motorola 
MC6800 mnemonics to Intel hex 5200/525 
XASM-65 As XASM -68 for MOS Technology 
MCS-6500 series mnemonics $200/525 
X ASM-48 - As XASM 68 for Intel MCS-48 and 
UPl-41 families $200/525 

XASM-1 8 - As XASM -68 for RCA 1802 

5200/525 ^ 

DISTEL — Disk based disassembler to Intel 
8080 or TDL/Xitan Z 80 source code, listing and 
cross reference files. Intel or TDL/Xitan pseudo 
ops optional Runs on 8080 S65/510 


y 


DISILOG —As DISTEL to Zilog/Mostek 
« mnemonic files 565/510 

© 

SMAL/80 Structured Macro Assembler 
* Language—Package of powerful general 
purpose text macro processor and SMAL 
structured language compiler SMAL is an as¬ 
sembler language with IF-THEN-ELSE. 
LOOP-REPEAT-WHILE. DO-END. BEGIN- 
END constructs 575/515 

PHOENIX SOFTWARE ASSOCIATES 

PASM* — Z80 macro assembler. Intel/TDL 
® mnemonics Generates Intel hex format or re¬ 
locatable code in either TDL Object Module 
format or PSA Relocatable Binary Module for¬ 
mat Supports text insertion, conditional 
branching within macros, recursive macro calls 
and parameter passing si 29/525 

EDIT—Character oriented text file editor In- 
© eludes macro definition capabilities Handles 
insertion, deletion, searching, block move, etc 
for files of any length Does not require a 
CRT 5129/525 

PLINK* - Two pass disk-to-disk linkage edi- 
© tor/loader which can produce re-entrant. 

Jl ROMable code Can link programs that are 

J larger than available memory for execution 
targeted on another machine Full library 
capabilities Input can be PSA Relocatable Bi¬ 
nary Module. TDL Object Module or Microsoft 
REL files Output can be a COM file. Intel hex 
file. TDL Object Module or PSA Relocatable 
fi| e SI 29/525 

BUG* and pBUG* — Z80 interactive machine 
' level debugging tools for program develop¬ 
ment BUG has full symbolic trace and interac¬ 
tive assembly (mnemonics compatible with 
PASM) Dynamic breakpoints and conditional 
traps while tracing (even through ROM') M BUG 
is a subset of BUG and is used in memory 
limited situations 5129/525 


DIGITAL RESEARCH 

MP/M —Installed for single density MDS-800 
Multi processing derivative of the CP/M op¬ 
erating system Manual includes CP/M 2 
documentation 5300/550 

MAC — 8080 Macro assembler Full Intel macro > 
® definitions Pseudo Ops include RPC. IRP 
REPT. TITLE. PAGE, and MACLIB Produces 
absolute hex output plus symbol table file for 
use by SID and ZSID (see below) 5120/515 
SID —8080 Symbolic debugger Full trace. 

% pass count and breakpoint program testing 
Has backtrace and histogram utilities When 
used with MAC. provides full symbolic display of 
memory labels and equated values 5105/515 
ZSID —Z80 Symbolic debugger with all fea¬ 
tures of SID $130/515 

© 

TEX—Text output formatter to create pagmat- 
s ed. page-numbered and justified copy Output 
can be directed to printer or disk $ 105/515 

DESPOOL-Utility program to permit simulta- 
s neous printing from text files while executing 
other programs S80/S10 

tiny C-Interactive interpretive system for 

* teaching structured programming techniques 
Manual includes full source listings 5105/550 
BDS C COMPILER — Supports structures. 
$ unions. 2 dimensional arrays, pointers, recur- 
sion and overlays Features optimized code 

' generator variable sized buffers for file I/O. and 
capability to produce ROMable code Includes 
macro package to enable user to produce link¬ 
able modules with MAC (see under Digital Re¬ 
search) Floating point functions, full run-time 
package and machine code library sources 
provided Linker library manager and textbook 
included Compiler lacks initializers, statics 
floats and longs 5145/525 


mg loader, and relocatable library manaqer 
Requires 48K CP/M 5700/525 

MACRO-80 —8080/Z80 Macro Assembler 
© Intel and Zilog mnemonics supported Relocat- 
v able linkable output Loader. Library Manager 
and Cross Reference List utilities 
included 5149/515 

XMACRO-86 — 8086 cross assembler All 
1 Ma cro and utility features of MACRO-80 pack¬ 
age Mnemonics slightly modified from Intel 
ASM 86 Compatibility data sheet 
available 5275/525 

EDIT-80 - Very fast random access text editor 
1 for text with or without line numbers Global and 
mtra-lme commands supported File compare 
utility included S89/515 

PASCAL/M* —Compiles enhanced Standard 
1 Pascal to compressed efficient Pcode Totally 
CP/M compatible Random access files Both 
16 and 32-bit Integers Runtime error recovery 
Convenient STRINGS OTHERWISE clause on 
CASE Comprehensive manual (90 pp inde¬ 
xed) SEGMENT provides overlay structure 
INPORT. OUTPORT and untyped files for arbi¬ 
trary I/O Requires 56K CP/M Specify 1 ) 8080 
CP/M. 2) Z80 CP/M. or 3) Cromemco 
CDOS 5175/520 

PASCAL/Z —Z80 native code PASCAL com- 
■ piler Produces optimized. ROMable re-entrant 
1 code All interfacing to CP/M is through the 
support library The package includes compiler 
relocating assembler and linker, and source 
for all library modules Variant records, strings 
and direct I/O are supported Requires 56K 
CP/M 5395/525 

PASCAL/MT —Subset of standard PASCAL 
* Generates ROMable 8080 machine code 
Symbolic debugger included Supports inter¬ 
rupt procedures. CP/M file I/O and assembly 
language interface Real variables can be BCD. 
software floating point, or AMD 9511 hardware 
floating point Includes strings enumerations 
and record data types Manual explains BASIC- 
PASCAL conversion Requires 32K 5250/530 
APL/V80 - Concise and powerful language for 
©application software development Complex 
programming problems are reduced to simple 
expressions in APL Features include up to 27K 
active workspace, shared variables, arrays of 
up to 8 dimensions, disk workspace and copy 
object library The system also supports auxil¬ 
iary processors for interfacing I/O ports Re¬ 
quires 48K CP/M and serial APL printing termi¬ 
nal or CRT 5500/530 

ALGOL-60—Powerful block-structured lan- 
© guage compiler featuring economical run-time 
M dynamic allocation of memory Very compact 
(24K total RAM) system implementing almost 
all Algol 60 report features plus many powerful 
extensions including string handling direct disk 
address I/O etc 5199/520 

CBASIC-2 Disk Extended BASIC —Non- 
M interactive BASIC with pseudo-code compiler 
and run-time interpreter Supports full file con¬ 
trol. chaining, integer and extended precision 
variables, etc Versions of CRUN for CP/M ver¬ 
sions 1 4 and 2 x included on disk 5120/515 

MICRO FOCUS 

STANDARD CIS COBOL-ANSI 74 COBOL 

1 standard compiler fully validated by U S Navy 
tests to ANSI level 1 Supports many features to 
level 2 including dynamic loading of COBOL 
modules and a full ISAM file facility Also, pro¬ 
gram segmentation, interactive debug and 
powerlui interactive extensions to support pro¬ 
tected and unprotected CRT screen formatting 
from COBOL programs used with any dumb 
terminal S850/550 

FORMS 2-CRT screen editor Output is 
' da,a descr 'P , 'O n S for copying into CIS 

COBOL programs Automatically creates a 
query and update program of indexed files 
using CRT protected and unprotected screen 
formats No programming experience needed 
Output program directly compiled by STAN 
DARD CIS COBOL $200/520 


RECLAIM-A utility to validate media under 
CP/M Program tests a diskette or hard disk 
surface for errors, reserving the imperfections 
in invisible files, and permitting continued 
usage of the remainder Essential for any hard 
disk Requires CP/M version 2 580/55 

BASIC UTILITY DISK - Consists of ( 1 ) 
^ CRUNCH-14 — Compacting utility to reduce 
the size and increase the speed of programs in 
Microsoft BASIC 4 51. BASIC-80 and TRS-80 
BASIC ( 2 ) DPFUN — Double precision subrou¬ 
tines for computing nineteen transcendental 
functions including square root, natural log. log 
base 10 , sine, arc sine, hyperbolic sine, hyper¬ 
bolic arc sine, etc Furnished in source on dis¬ 
kette and documentation 550/535 

STRING/80 — Character string handling plus 
routines for direct CP/M BOOS calls from 
FORTRAN and other compatible Microsoft lan¬ 
guages The utility library contains routines that 
enable programs to chain to a COM file retrieve 
command line parameters and search file direc¬ 
tories with full wild card facilities Supplied as 
linkable modules in Microsoft format S95/S20 
STRING/80 source code available 
separately- S295/NA 

THE STRING BIT-FORTRAN character 
® string handling Routines to find fill pack 
move, separate, concatenate and compare 
character strings This package completely 
eliminates the problems associated with 
character string handling in FORTRAN 
Supplied with source S65/S15 

VSORT - Versatile sort/merge system for fixed 
“ length records with fixed or variable length 
fields VSORT can be used as a stand alone 
package or loaded and called as a subroutine 
from CBASIC-2 When used as a subroutine 
VSORT maximizes the use of buffer space by 
saving the TPA on disk and restoring it on com¬ 
pletion of sorting Records may be up to 255 
bytes long with a maximum of 5 fields Upper 
lower case translation and numeric fields 
supported $175/520 

CPM/374X — Has full range of functions to 
create or re-name an IBM 3741 volume display 
directory information and edit the data set con¬ 
tents Provides full file transfer facilities be¬ 
tween 3741 volume data sets and CP M 
,lles $195/510 


CPA ids* V 

MASTER TAX — Professional tax preparation 
1 program Prepares schedules A. B. C. D. E. F. 
t G. R/RR SE TC. ES and forms 2106. 2119 
2210. 3468 3903. 2441. 4625. 4726. 4797. 
4972. 5695 and 6251 Printing can be on readily 
available, pre-prmted continuous forms, on 
overlays, or on computer generated. IRS ap¬ 
proved forms Mamiains client history files and 
is interactive with CPAids GENERAL LEDGER 
II (see below) $995/530 

Annual Update Fee $350 

STANDARD TAX — As above for schedules A 
t B. C. D. E. G. R/RP. SE. TC and forms 2106 and 
2441 Also, does not maintain client history 
*' ,es $495/530 

Annual Update Fee $175 

GENERAL LEDGER II—Designed for CPAs 
t Stores complete 12 month detailed history of 
transactions Generates financial statements, 
depreciation loan amortizations, journals. Inal 
balances statements of changes in financial 
position and compilation letters Includes 
payroll system with automatic posting to gen¬ 
eral ledger Prints payroll register W? s and 
payroll checks S450/S30 
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T/MAKER -Powerful new tool for preparing 
management reports with tabular data Makes 
financial modeling protects easy Do you want a 
weekly profitability report? Set up the table and 
compute Just change the sales figures for next 
week and compute You have a new report' 
T/MAKER includes a full screen editor for 
setting up tables which pages left, right up 
and down Compute includes standard arith¬ 
metic. percents, exponents, common tran¬ 
scendental functions, averages, maxima, 
minima protections, etc Requires 48K CP/M. 
CBASIC-2. CRT Terminal with addressable 
cursor positioning S275/S25 




MAGIC WAND- Word processing system with 
simple easy to use full screen text editor and 
powerful print processor Editor has all standard 
editing functions including text insert and de¬ 
lete. global search and replace, block move and 
library files for boiler plate text Print processor 
formatting commands include automatic mar¬ 
gins. pagination, headings & footings, centered 
and justified text Also prints with true propor¬ 
tional spacing, merges with data files for au¬ 
tomatic form letters, and performs run-time 
conditional testing for varied output Requires 
32K CP/M and CRT terminal with addressable 
cursor S395/S40 


BSTAM - Utility to link one computer to another 
® also equipped with BSTAM Allows file transfers 
at full data speed (no conversion to hex), with 
CRC block control check for very reliable error 
detection and automatic retry We use it! Its 
great 1 Full wildcard expansion to send * COM. 
etc 9600 baud with wire 300 baud with phone 
connection Both ends need one Standard and 
® versions can talk to one another This 
software requires a knowledge of assembler 
language for installation $150/S10 

BSTMS —Intelligent terminal program for. 
® CP/M systems Permits communication be-iA 
tween micros and mainframes Sends charac-v* 
ter data files to remote computers under com¬ 
plete control System can record character data 
sent from remote computer systems and data 
banks Includes programs to EXPAND and 
COMPRESS binary files for transmission This 
software requires a knowledge of assembler 
language for installation $200/525 

WHATSIT?* -Interactive data-base system 
using associative tags to retrieve information by 
subject Hashing and random access used for 
fast response Requires CBASIC-2 S175/S25 
SELECTOR III-C2 — Data Base Processor to 
t create and maintain multi-key data bases 
® Prints formatted sorted reports with numerical 
summaries or mailing labels Comes with sam¬ 
ple applications, including Sales Activity. Inven¬ 
tory, Payables. Receivables. Check Register, 
and Client/Patient Appointments, etc Requires 
CBASIC-2 Supplied in source $295/520 

GLECTOR - General Ledger option to 
SELECTOR III-C2 Interactive system provides 
for customized COA. Unique chart of transac¬ 
tion types insure proper double entry book¬ 
keeping Generates balance sheets. P&L 
statements and journals Two year record al¬ 
lows for statement of changes in financial posi¬ 
tion report Supplied m source Requires 
SELECTOR III-C2 CBASIC-2 and 56K 
system $350/525 


TEXTWRITER III - Text formatter to justify and 
Vi paginate letters and other documents Special 
features include insertion of text during execu¬ 
tion from other disk files or console, permitting 
recipe documents to be created from linked 
fragments on other files Has facilities for sorted 
index, table of contents and footnote insertions 
Ideal for contracts, manuals, etc Now compati¬ 
ble with Electric Pencil* and Word-Star pre¬ 
pared files $125/$20 


</ 


DATEBOOK- Program to manage time just 
like an office appointment book but using the 
speed and memory of a computer Keeps track 
of three appointment schedules (three dental 
chairs, three attorneys, etc ) at once Appoint¬ 
ments consist of name, reason for the appoint¬ 
ment. the date and time, and the length of the 
appointment System can be quickly cus¬ 
tomized for the individual user Many helpful 
features for making, changing, finding, and re¬ 
porting appointments Requires 48K CP/M and 
180K bytes diskette storage Not available for 
Apple CP/M $295/525 


/t^ 

PEACHTREE SOFTWARE* 


General accounting software for small busi¬ 
er nesses Each product can be used alone or with 
f automatic posting to the general ledger. 
Supplied in source for Microsoft BASIC 4 51 


GENERAL LEDGER $530/$40 

ACCOUNTS PAYABLE $530/$40 

ACCOUNTS RECEIVABLE $530/$40 

PAYROLL S530/S40 

INVENTORY $660/$40 


( Other application products supplied in source 
© for Microsoft BASIC 4 51 


t MAILING ADDRESS 
PROPERTY MANAGEMENT 


$530/$40 

$925/540 


GRAHAM DORIAN SOFTWARE 
SYSTEMS 


DMA 

CBS —Configurable Business System is a 
t comprehensive set of programs for defining 
custom data files and application systems with¬ 
out using a programming language such as 
BASIC. FORTRAN, etc Multiple key fields for 
each data file are supported Set-up program 
customizes system to user s CRT and printer 
Provides fast and easy interactive data entry 
and retrieval with transaction processing 
Report generator program does complex calcu¬ 
lations with stored and derived data, record 
selection with multiple criteria, and custom for¬ 
mats Sample inventory and mailing list sys¬ 
tems included No support language 
required $395/$40 


MICROPRO 

SUPER-SORT I - Sort, merge, extract utility as 
© absolute executable program or linkable mod¬ 
ule in Microsoft format Sorts fixed or variable 
records with data in binary. BCD Packed Deci¬ 
mal. EBCDIC. ASCII, floating & fixed point, ex¬ 
ponential. field justified, etc Even variable 
number of fields per record' $225/$25 

SUPER-SORT II -Above available as abso- 
© lute program only $175/$25 

SUPER-SORT III- As II without SELECT 
©EXCLUDE $125/$25 

DATASTAR - Professional forms control entry 
©and display system for key-to-disk data cap¬ 
ture Menu driven with built-in learning aids 
Input field verification by length, mask attribute 
(i e upper case, lower case numeric, auto-dup. 
etc ) Built-in arithmetic capabilities using keyed 
data, constant and derived values Visual feed¬ 
back for ease of forms design Files compatible 
with CP/M-MP/M supported languages Re¬ 
quires 32K CP/M $350/$35 

WORD-STAR -Menu driven visual word pro- 
© cessing system for use with standard terminals 
Text formatting performed on screen Facilities 
for text paginate, page number justify, center 
and underscore User can print one document 
while simultaneously editing a second Edit 
facilities include global search and replace 
Read/Write to other text files, block move, etc 
Requires CRT terminal with addressable cursor 
positioning S445/S40 

WORD-STAR-MAIL-MERGE- As above with 
© option for production mailing of personalized 
documents with mail lists from DATASTAR or 
NAD S575/S40 

WORD-MASTER Text Editor-In one mode 
© has superset of CP/M s ED commands includ¬ 
ing global searching and replacing, forwards 
and backwards in file in video mode provides 
full screen editor for users with serial address¬ 
able-cursor terminal $145/$25 


Comprehensive accounting software written in 
© CBASIC-2 and supplied in source code Each 
® software package can be used as a stand- 
t alone system or integrated with the General 
Ledger for automatic posting to ledger ac¬ 
counts Requires CBASIC-2 


GENERAL LEDGER 
ACCOUNTS PAYABLE 
ACCOUNTS RECEIVABLE 

INVENTORY SYSTEM . 

JOB COSTING 
APARTMENT MANAGEMENT 
CASH REGISTER 


S805/S40 

$805/$40 

$805/$40 

$555/$40 

$805/$40 

S805/S40 

$805/$40 


POSTMASTER -A comprehensive package 
® for mail list maintenance that is completely 
menu driven Features include keyed record 
extraction and label production A form letter 
program is included which provides neat letters 
on single sheet or continuous forms Includes 
NAD file translator Requires CBASIC-2 

$150/520 


STRUCTURED SYSTEMS GROUP 


Complete interactive accounting software for 
t business Each product can be used stand¬ 
alone or with automatic posting to the general 
ledger Each product is thoroughly tested and 
very well documented Each product requires 
CBASIC-2 


GENERAL LEDGER 
ACCOUNTS RECEIVABLE 
ACCOUNTS PAYABLE 
PAYROLL 

INVENTORY CONTROL 


5820/540 

5820/S40 

$820/540 

$820/540 

S820/S40 


LIFELINES 

NEWSLETTER 
FROM LIFEBOAT 

LIFELINES is the first step in software support tor 
the serious microcomputer user Each issue 
reports new revisions together with information on 
the purpose for each such release, be it for correction 
of bugs or the addition of features and facilities 


Feature Articles ! New Software! Product 
Comparisons ! Info on CP/M Users Group ! 

SUBSCRIPTION INFORMATION: 

Si 8 for twelve issues US'. Canada, and Mexico 
$40 for twelve issues all other countries 
$2 50 tor each back issue US. Canada, and 
Mexico 


S3 60 for each back issue all other countries 
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ANALYST - Customized data entry and report- 
t ing system User specifies up to 75 data items 
per record Interactive data entry, retrieval, 
and update facility makes information 
management easy Sophisticated report 
generator provides customized reports using 
selected records with multiple level break¬ 
points for summarization Requires a disk sort 
utility such as QSORT. SUPER-SORT or 
VSORT and CBASIC-2 S250/S15 


LETTERIGHT —Program to create, edit and 
type letters or other documents. Has facilities to 
enter, display, delete and move text, with good 
video screen presentation Designed to inte¬ 
grate with NAD for form letter mailings Re¬ 
quires CBASIC-2 5200/525 

NAD Name and Address selection system — 
Interactive mail list creation and maintenance 
program with output as full reports with refer¬ 
ence data or restricted information for mail 
labels Transfer system for extraction and trans¬ 
fer of selected records to create new files Re¬ 
quires CBASIC-2 5100/520 

QSORT —Fast sort/merge program for files 
with fixed record length, variable field length 
information Up to five ascending or descend¬ 
ing keys Full back-up of input files created 
5100/520 

★ ★★★★★★ 

CONDIMENTS 

**★*★★★ 

HEAD CLEANING DISKETTE- Cleans the 
drive Read/Write head in 30 seconds. Diskette 
absorbs loose oxide particles, fingerprints, and 
other foreign particles that might hinder the per¬ 
formance of the drive head Lasts at least 3 
months with daily use Specify 5 or 8 
Single sided $20 each/555 for 3 

Double sided $25 each/$65 for 3 


DC 300 Data Cartridges Specify 450 XL or 
300 certified Pack of 5 $100 


FLIPPY DISK KIT-Template and instructions 
to modify single sided 5’k diskettes for use of 
second side in single sided drives $12.50 


FLOPPY SAVER -Protection for center holes 
for 5 and 8 floppy disks Only 1 needed per 
diskette. Kit contains centering post, pressure 
tool and tough 7 mil mylar reinforcing rings for 


25 diskettes 
5 . Kit 

5 . Rings only 
8 . Kit 

8 . Rings only 


$14.95 

$7.95 

$16.95 

S8.95 


PASCAL USER MANUAL AND REPORT - By 

Jensen and Wirth The standard textbook on 
the language Recommended for use by 
Pascal/Z. Pascal/M and Pascal/MT users $12 


THE C PROGRAMMING LANGUAGE- By 

Kermghan and Ritchie The standard textbook 
on the language Recommended for use by 
BDS C. tiny C. and Whitesmiths C users $12 
STRUCTURED MICROPROCESSOR PRO¬ 
GRAMMING -By the authors of SMAL/80 
Covers structured programming, the 8080/ 
8085 instruction set and the SMAL/80 lan¬ 
guage 52° 

ACCOUNTS PAYABLE & ACCOUNTS 
RECEIVABLE —CBASIC — By Osborne/ 
McGraw-Hill $20 

GENERAL LEDGER - CB ASIC - By 
Osborne/McGraw-Hill $20 

PAYROLL WITH COST ACCOUNTING- 
CBASIC — by Osborne/McGraw-Hill $20 

★ ★★★★★★ 
Hearty Appetite. 

******** 

*CP/M and MP/M are trademarks of Digital Re¬ 
search 

Z80 is a trademark of Zilog. Inc 
UNIX is a trademark of Bell Laboratories 
WHATSIT? is a trademark of Computer Head- 
ware 

Electric Pencil is a trademark of Michael 
Shrayer Software 

TRS-80 is a trademark of Tandy Corp. 
Pascal/M is a trademark of Sorcim. 

SoftCard is a trademark of Microsoft 
Apple is a trademark of Apple Computer 
PASM. PUNK BUG and mBUG are trademarks 
of Phoenix Software Associates Ltd 
CPAids is a trademark of Computer Tax Ser¬ 
vice. Inc. 

MAGIC WAND is a trademark of Small Busi¬ 
ness Application. Inc. 

Peachtree Software is a trademark of Retail 
Sciences. Inc 


f Recommended system configuration consists 
of 48K CP/M. 2 full size disk drives. 24 x 80 CRT 
and 132 column printer 

® Modified version available for use with CP/M as 
implemented on Heath and TRS-80 Model I 
computers _ 

© User license agreement for this product must 
be signed and returned to Lifeboat Associates 
before shipment may be made 

® This product Includes/eXcludes the language 
v® manual recommended in Condiments. 


©Serial number of CP/M system must be 
supplied with orders. 

©Requires Z80 CPU 


Ordering Information 


MEDIA FORMAT ORDERING CODES 
When ordering, please specify format code. 


LIFEBOAT ASSOCIATES MEDIA FORMATS LIST. Diskette, cartridge disk and cartridge tape 
format codes to be specified when ordering software for listed computer or disk systems All 
software products have specific requirements in terms of hardware or software support, such as 
MPU type, memory size, support operating system or language 

Format Code 


RD 


Q2 

01 


02 


Computer system Format Code 

Altair 8600 Disk See MITS 3200 
Alios Al* 

Apple • SoftCard 13 Sector RG 

Apple • SoftCard 16 Sector RR 

AVI Eagle 
BASF System 7100 
Blackhawk Single Density 
Black hawk Micropolis Mod II 
CDS Versatile 3B 
CDS Versatile 4 
COMPAL 80 
Cromemco System 3 
Cromemco Z2D Hb 

CSSN BACKUP (tape) T1 # 

Delta Al* 

Digi-Log Microierm II RD 

Digital Microsystems Al* 

Discus See Morrow Discus 

Durango F-85 FtL 

Dynabyte DB8/2 R1 

Dynabyte DB8/4 A1 * 

Exidy Sorcerer Lifeboat CP/M Q2 

Exidy Sorcerer Exidy CP/M 04 

Heath H8 H17/H27 P4 

Heath H89 Lifeboat CP M P4 

Heath H89 Magnolia CP M P7 

Helios II See Processor Technology 
Horizon See North Star 

■COM 2411 Micro Floppy R3 

.COM 3712 Al 

•COM 3812 Al* 

Prices reflect distribution on 8 
single density diskettes If a 
format is requested which 
requires additional diskettes, a 
surcharge of 58 per additional 
diskette will be added 
Prices FOB 

Shipping, handling and COD 
charges extra 

Manual cost applicable against 
price of subsequent software 
purchase 

The sale of each proprietary 
software package conveys a 
license for use on one 
system only 


Oi# 

D2# 


Computer system 

.COM 4511 5440 Cartridge 

CP/M 1 4 

.COM 4511 5440 Cartridge 

CP/M 2 2 
IMS 5000 *A 

IMS 8000 AT 

IMSAIVDP-40 R4‘ 

IMSAI VDP-42 R4‘ 

IMSAI VDP-44 R5‘ 

IMSAI VDP-80 AV 

Intecolor See ISC Intecoior 

Intel MDS Single Density A2 

Intel MDS Double Density A5 

Intertec SuperBram DOS 0 1 R7 

Intertec SuperBram DOS 0 5-2 X FU 

Intertec SuperBram DOS 3 X RK 

ISC Intecolor 8063/8360'8963 A t 
Kontron PS I 80 FtF 

Meca 5'4 F>6 

Micromation 

(Except TRS-80 below) A t 

Micropolis Mod l Ol 

Micropolis Mod II Q2 

MITS 3200 3202 Bl 

Morrow Discus AI 

Mostek A1 

MSD 5’. FIC 

North Star Single Density Pi 

North Star Double Quad P2 

Nylac Single Density 03 

Nylac Micropolis Mod II 02 

Ohio Scientific C3 A3 

Onyx C8001 72 

Per tec PCC 2000 Ai 

Processor Technology Helios li B2 

Quay 500 RC 

Quay 520 RP 

RAIR Single Density FI9 


* Srngie-S.de Single-Density disks 
are supplied lor use with Double 
Density and Double-Side 8 soft 
sector format systems 

* IMSAI formats are single density 
with directory offset of zero 

» A media surcharge of S25 for or 
ders on tape formats T t and T2 and 
of 5100 tor orders on disk formats 
D i and D2 will be added 
The list of available formats is sub 
ject to change without notice In 
case of uncertainty call to confirm 
the format code for any particular 
equipment 


RO 


See Iniertec 


Computer system Format Code 

RAIR Double Density RE 

Research Machines 8 Al 

Research Machines 5'« RH 

REX 

Sanco 7000 5> - 
SD Systems 8 Al* 

SD Systems 5’4 R3 

Sorcerer See Exidy Sorcerer 

Spacebyte 
SuperBram 
Tarbeli 

TEI 5*4 R3 

TEI8 Al* 

Thmkertoys See Morrow Discus 

TRS-80 Model I 5’4 R2 

TRS 80 Model I FEC Freedom RN 
TRS-80 Model I • Micromation A4- 
TRS 80 Model I - Omikron 5*4 RM 
TRS-80 Model I Omikron 8 Al 
TRS-80 Model I Shuffleboard 8 Al 
TRS 80 Model II Al* 

VDP 40 42 44 '80 See IMSAI 

Vector Graphic 02 

Vector MZ 02 

Versatile See CDS Versatile 

Vista V80 5' 4 Smgle Density P5 
Vista V200 5’ 4 Double Density P6 
Zenith Z89 Lifeboat CP M P4 

Zenith Z89 Magnolia CP/M P7 

M 

i i 

c 

R 
0 
D 
0 
T 

54 POWER ST 
HAWTHORN 3122 
03 8192411 
TELEX AA38466 
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features mm0d ° re MiCr °' Computers enable you to make use of these advanced software 

PASCAL Commodore's disk based PASCAL is the full UCBD version with extra features 
to make use of Commodore s unique hardware facilities. 

VISICALC This Popular package is suitable for a wide range of uses including sales pro- 
jectons, financial modelling and statistical analysis. By treating the VDU as a 
window jnto an "eiectronic work sheet" with 254 rows and 63 columns any 
^ she ^ can be scanned by using the cursor controls. Numbers, 
defied n< ^ formulae can be easily inserted and complex operations on them 

KCfa A nd a ^22 reqUire ° Commodore 3032 8032 Micro-Computer, 3040 



MICROCOMP are now selling a wide range of books and magazines on all facets of com¬ 
puters and computing Drop in or write to us for our complete catalogue. (Please enclose 

c s amp for postage). If you are having difficulty in getting hold of a particular publication 
we may be able to help. 



TOTim 

MICROCOMPUTER SYSTEMS DESIGNERS 


B. S. MICROCOMP, 

4th Floor, 

561 Bourke Street, 
MELBOURNE, 3000. 

Tel: 614-1433/614-1551 


ANNOUNCING... 


GODBOUT ECONORAM XX 


32K of static RAM reliability at near dynamic prices. 


• IEEE SlOO with extended addressing and bank select. 

• 4MHz operation • fully socketed. 

• Available with 16K, 24K, or 32K of RAMS. 

• "UNKIT" or ASSEMBLED-UNKIT has sockets, caps & dip switches pre-installed. 

PRICES (excluding sales tax). 


With 16K of RAM. 

UNKIT: $334.95 ... $319.00* 

.... Assembled $418.95 ... $399.00 * 


With 24K of RAM. 

UNKIT: $450.45 ... $429.00 * 

.... Assembled $587.50 ... $539.00 * 

Introductory offer for December. 


With 32K of RAM. 

UNKIT $586.95 ... $559.00 * 

.... Assembled $733.95 ... $699.00' 


We are SlOO specialists - see us for GODBOUT, MORROW, SSM, BASE2, EXIDY, 

and just about everybody else. 

COMPUPROtm from GODBOUT AND 

MICROCOMPUTER 

130 Military Road, 

I J NSW 2161. Phone (02) 632-6301, 
" ■ * (02) 632-4966. Telex AA25958. 

Prices and specs subject to change without prior notice. 



ACOUSTIC ELECTRONIC DEVELOPMENTS PTY LTO 


Trading hours Mon-Sat 
9AM to 6PM. 
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Microcomputer 

News & Products 

_ J 

Synertek now available 
from Royel Micro 

A versatile, dedicated microcomputer 
development system, identified as 
Synertek System 65, is now available in 
Australia through Royel Micro Systems. 

This powerful and complete develop¬ 
ment system for the SY6500 family of 
computers requires only the addition 
of a user supplied TTY or 
RS232-compatible terminal. The system 
contains a Text Editor, Two-Pass 
Assembler and Dynamic Debug Package 
supplied in ROM for maximum system 
reliability. 

One outstanding feature of this system 
is that the mass storage devices are built 
into the basic console. Each built-in drive 
provides storage capacity for 78K bytes 


of source statements or object code. 

System 65 is supplied with a front 
mounted zero-insertion-force socket 
which holds 2708 or 2716 EPROM chips. 
When used with the PROM programm¬ 
ing hardware/software option, it allows 
the user to easily copy object code from 
RAM to PROM. 

The basic hardware comprises: 

• Two system CPU boards with pro¬ 

cessor, bus drivers, timing logic, 
system software ROM and RAM; 

• I/O board for parallel and floppy disk 
control; 

• 16K RAM board; 

• Internal power supply; 

• Front panel with power-on indicator, 

reset switch, single step switch, 
PROM programming socket and two 
mini-floppy disk drives; 

• Rear panel RS232, 20mA current loop 

and Centronics-compatible printer 
and scope synch connectors; power 
switch. 

Enquiries should be directed to Royel 
Micro Systems, 27 Normanby Rd, Not- 
ting Hill, Vic 3168; or 15/59 Moxon Rd, 
Punchbowl, NSW 2196. 


Cromemco introduces high resolution 
Computer Graphics Interface 



Cromemco has announced the release 
of a hich resolution graphics system 
designed to operate in CP/M compatible, 
SI00 bus environment. Offering resolu¬ 
tion up to 754 x 482 points, it features a 
unique, patented method of colour 
selection. 

This board has many other useful 
features including dual page windowing, 
animation facility, automatic area fill 
mode and digitiser pad input — all fully 
supported by software. 


A complete Winchester drive based 
computer featuring these products is 
available as the Z2H/GS for $14,500, 
whilst the boards themselves are 
available for $600. Pictured above is part 
of a comprehensive display of this equip¬ 
ment which was shown at the 8th World 
Computer Conference. 

Local Cromenco agents are Informative 
Systems Pty Ltd, 3 Bank St, South 
Melbourne, Victoria 3205. Telephone 
(03) 690 2284. 


$ the iQQll 


5 
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SHOP PTY. LTD. 


First Birthday Sale. 
Special Discounts 
offered on all stock 





features: —- 

Up to 32K User RAM 
Eight-colour display 
32 lines of 64 char. 

5" Mini Disk Drive 
40 Tracks. 48 TPI 

TELEVIDEO TVI-912 



features: __ 

24 lines ^ ^ * 

80 char, per line 
Transmission rates 75-19,200 Bd. 
96 char. ASCII Upper & Lower Case 
12" Monitor 


MICROLINE 80 PRINTER 



features: 

80 char, per sec. 

80 and 132 char, per line 

9x7 DOT MATRIX character or 

graphics printing. 

PLUG COMPATIBLE TO TRS-80 
(TRS-80 is a regd. trade name of 
The Tandy Corp ). 

SPECIAL 

5V« DISKETTS 
$3.95 EACH (INC. TAX) 

I C THE L iVfHt* 

SHOP PTY. LTD 

212 HIGH $T, PRAHRAN Vic 
3181. Tel (03) SI 19S0 
91 REGENT ST, CHIPPENDALE, 
NSW 2008. Tel (02) 699 4919 
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136 VICTORIA RD. MARRICKVILLE, NSW 2204 
PHONE 51 3845 


PROUD TO BE 
AUSTRALIAN 


RAD I O 


ELECTRONICS CENTRE 


BARGAIN PRICES • PERSONAL ATTENTION • SLICK MAIL ORDER SERVICE • SATISFACTION 



! KEEP IT COOL ! 
EX-COMPUTER 
FAN 

MOTORS 
IDEAL FOR — AMPS • POWER 
SUPPLIES • TRANSMITTERS, 
ETC. 

GUARANTEED GOOD WORKING 
ORDER. IMP. PROTECTED 

220vac 50/60Hz 

120x120x38mm $17.50 

115vac 50/60Hz 

120x120x38mm $15.50 

115vac 50/60Hz 

80x80x38mm $12.50 

P-P NSW $1.50. Interstate $2.50. 


! COOL IT ! 

CEILING FAN 
MOTOR 

$ 14 .50 

200-240VAC 50Hz, f 
3 types. 

55 watt for 36" blades 
75 watt for 48" blades 
90 watt for 56" blades 
SPEED CONTROLLER 
INCLUDED 

P-P NSW $4.50. V, SA, T, Q, $6.50. 
WA, NT, $7.50. 


V2 PRICE 

CALCULATOR PLUG 
PACK 

240V AC 50Hz. Double insulated. 
3VDC 300MA with plug and cable. 
Approved. 

$3.50 P-P $1.50. 


• DISCOUNT PRICES • 
CANNON AUDIO 
CONNECTORS 


XLP-3-11- C 

Female plug 3 pin 
XLP-3-12- C 

Male plug 3 pin 

XLP-3-31 Female panel MT socket 
3 pin 

XLP-3-32 Male panel MT socket 3 
pin 


EA. 10UP 
$3.25 $2.70 
$2.30 $1.90 
$3.85 $3.25 
$1.80 $1.58 


Full range at low prices available. 
ADD pack and post for each 75c 
10 up P-P NSW $2.50. Interstate 
$3.50. 



• GREAT XMAS GIFT « 
ULTRA LIGHTWEIGHT 
STEREO HEADPHONES 

PROFESSIONAL SERIES 
REDUCED 
FROM 

$27 m DEC. ONLY 

$22.95 

LIMITED SOCK 
PP NSW $1.50 
INTERSTATE $2.50 

Ultra thin high velocity mylar 
diaphragms for new level of sound. 
Comfort assured. Wt 5oz, quality of 
reproduction guaranteed. 

Adjustable headband with plug, cable 
freq. 20-2200Hz. 4-16 ohms, ,3W. 

DELUXE MODEL — with separate vol. 
controls, mono/stereo switch. Padd¬ 
ed ear cushions, plug and cable, freq 
20-20000Hz, ,5W, 4-16 ohms. 

$13.50 P-P NSW $1.50. 
INTERSTATE $2.50 

Patch cable with 6.5mm stereo plug, 
3m cable to 2 separate 6.5mm inline 
stereo sockets, $3.50. 


• XMAS SPECIAL • 


20 WATT STEREO AMPLIFIER 
CHASSIS 

240V 50Hz • Power transformer included • 
Circuit • Easy to install • Specs • Output 8-16 
ohms • 10 watts RMS per ch • Distortion 0.5% 
• Freq response 35-18000Hz • Input sen 
500MV • Bass, treble, balance, volume controls 

$39.95. PP $3.00. Interstate $4.50 
REFER TO AUG 79 EA FOR GREAT REVIEW 



FACTORY SCOOP • Vi PRICE BARGAIN 
• BRAND NEW A1 QUALITY • 8"(20cm) 2-WAY 
SPEAKER SYSTEM • 8 OHMS • 10 WATTS • 



$42 


PAIR 


ATTRACTIVE WALNUT CABINET: 
52 H x 30W x 14 Vi D cm 

P&P NSW S3 OO. SA. V. Q $4 00 
TAS. NT. WA $5 50 


BSR 


WORLD’S LARGEST MANUFACTURER 
RECORD CHANGERS/PLAYERS 

MODEL 

P-208 


BELT DRIVE stereo player 

Mechanism, cartridge only. 

Pack and post NSW. $4.50. V. SA. 

SR7 Rfl ^ Q- $5.50. 

au/.au W A NT. $6.50. 

Mounted in walnut cabinet, with 
perspex dust cover, hinges. 

P-P NSW $6.50 INTERSTATE 
$8.50. 

$117.50 

Specs. 240VAC 50Hz, auto or manual operation • Plays 17, 25. 30cm (7, 
10, 12in) records • 33 and 45 rpm, adjustable counter weight and stylus 
pressure • cueing lever • Bias compensator and anti skate control • Big 
platter with mat • RCA audio plugs and cable, 3-core power cable and plug 
• High quality ADC magnetic cartridge • Diamond Stylus • Cut-out 
Template, instruction book • 

Pro Model P-200, (specs, as above) $105.00 
or mounted in walnut cabinet with perspex cover $1 37.50 

P-P NSW $4.50 P-P NSW $6.50 

INTERSTATE $6.00 INTERSTATE $8.50 



• SLIM LINE LOW PROFILE AM-FM STEREO TUNER 

400W x 76H x 280D mm 

p&p NSW $3.50 
$149.95 INTERSTATE $5.50 

+ 20WRMS STEREO AMPLIFIER TO MATCH 


20 


* * 


^ ^ P&P NSW $3.50 

$1 49.95 INTERSTATE $5.50 


Top quality and performance guaranteed. 12 month parts and labour 
warranty. Send SAE for full technical data. 


ATTENTION!! STEREO FM TUNER BUILDERS 

Fully constructed front end tuner complete with coils • Variable tuning con- 
densor, 3:1 gear ratio, 2 gang AM, 3 gang FM • High freq amp with 2 RF 
stages • 3 transistors FET input varactor diode (AFC) • Reception band 
87.5-108.5MHz • IF freq 10.7MHz • Input imp 300 ohms • Supply 12V 
at 10MA • In fully shielded metal box 74W x 70D x 42H mm • Circuit in¬ 
cluded • Top quality unit guaranteed • 

$1 9-95 p&p NSW $1.50. INTERSTATE $2.00 

• VARICAP VHF FRONT END TUNER • 

2 Bands, 46.25 — 107.75MHz. IF freq 33.4MHz and 138.25 — 
221.75MHz IF freq. 38.9MHz. Imp. 75 ohms. 3 transistors, 10 diodes. 
PCB in fully shielded box. 90x88x20mm. Operating voltage, 0.3 — 28V, 
tech data, circuit included. 

$19.95 P-P $1.50 


DOUBLE C-CORE 
TRANSFORMER 

Primary 240V AC 50Hz 

Sec 0-18V 12.5 amp cont. 30 amp 

peak. 

$49.95. 

P-P NSW $4.50. V, SA, C, T, $6. 
WA, NT, $7.50. 


MOTOROLA 
TOP GRADE 2N3055 
TRANSISTORS 

i nw<77 r P-P NSW $1.50 
1° for 3>/.75 INTERSTATE $2.50 

Mounting kit for above. Includes, 
nuts, bolts, washers, bushes, mica 
insulator. Hardware is chrome plated 
brass. 

10 Kits for $2.50 P-P 75c. 


12 VOLT 1V 2 AMP 
BATTERY CHARGER KIT 

Kit includes, Aust made Transformer, 
240VAC 50Hz, Silicon Bridge 
Rectifier, LED, Switch, Cables, 
Power Plug, Screw Terminal Strip. 
Instructions. 

... P-P NSW $2.50 

$11.95 INTERSTATE $3.50 

And for a really professional 
finish, install the charger in the 

VENTILATED, HI-IMPACT 
PLASTIC INSTRUMENT 
CABINET 


140x130x78mm 
(has 101 uses) 
$5.35 P-P 80c 




ETONE 
12" SPEAKER 
SPECIAL 


GUARANTEED TOP QUALITY 
BRAND NEW BARGAIN 

* Rugged diecast frame. 

8 and 15 ohms available. 

12" Woofer, 30 Watts RMS. 
Resonance 65Hz. 

Freq response 50-8000Hz 

$21.00 each or 2 for $37.95 

12" Twin Cone, 30 Watts RMS. 

Resonance 65Hz. 

Freq respon 50-1 5kHz. 

$22.00 each or 2 for $39.95 


Pack 

Post 


Speaker 

1 

2 


NSW Interstate 
$2.00 $2.75 

$2.75 $3.75 


HEAVY DUTY 
CHASSIS and COVER 

• Can be 19" rack mounted 

• Fully ventilated 

• Top quality ex-PMG 
485W x 155D x 120H mm. 

P-P NSW $3.50 
$7.50 Interstate $5.50 

• HEAT SINK • 

• Double sided Cooling Fins 

• A1 quality. Ex-PMG. 

• 134x110x58mm. For to 3, etc. 


SERVICE 

Moderate charges — Repairs 
guaranteed. Radios, Tape 
Recorders, Cassettes, Amps. 
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Computer Line 
Conditioners from 
Ferguson Transformers 

Pictured at right is one of a range of 
four Computer Line Conditioners recent¬ 
ly released by Ferguson Transformers Pty 
Ltd. The Conditioners use ferro-resonant 
transformers to hold the output voltage 
to within typically ±3% for input voltage 
variations of as nigh as ±15%. In addi¬ 
tion, the sinusoidal output has typically 
less than 3% harmonic content, 
regardless of mains voltage distortions. 

A time-delay relay is incorporated to 
protect the computer from switch-on 
transients. As well, both transverse and 
common-mode noise are heavily at¬ 
tenuated by the use of magnetically 
separate windings of the ferro-resonant 
transformers. In addition, the 
transformers are inherently short-circuit 
proof and may be run continuously in 
this condition without damage. 

Consequently, a computer will not lose 
memory contents due to low voltage or 
momentary loss of supply. At the same 
time, the computer will be protected 
from damaging high voltage transients 
which can often occur on the mains 
supply. 

The four models are suitable for con¬ 
nection to a 240V 50Hz mains supply 
and have nominal ratings of 250, 500, 

1000 and 2000VA. In addition, Ferguson 
have a range of transformers for cons¬ 
tant voltage applications with ratings 
from 150VA to 2kVA. Special design 
work can also be carried out to 
customer requirements. ® 



Ij ^CK ITEMS OF INTEREST! 

■ □ Static RAMS 
"□ EPROMS 
!□ Custom ROMS 

SYM-1 Single Board Computer 

I D Keyboard terminals, KTM-2 & KTM-2/80 
□ 8K BAS-1 & 8K RAE-1 Resident Assembler 

I Editor for SYM-1 ROM Resident 
□ juP Computer Module, Super-Jolt 

I D 6500 Micro's & peripherat IC's 
D Low cost/low quantity custom LSI's 
|D Industrial systems engineering 


Please send information 
on items ticked. My 
application is: 

D HOBBY 
D INDUSTRIAL 
D PROFESSIONAL 


Name:. 

Company: 


Address:. 


Post. 

Code.Phone: 



MICROCOMPUTER SERVICES 

$50 WORTH OF SOFTWARE WITH EVERY OSI COMPUTER 


Superboard (4K RAM, 10K ROM, 24 X 32, VDU, RS232) 

Cl P (Superboard - Case - Power Supply) 

C4P (8K, RAM, 10K ROM, 64 X 32 VDU, RS232) 

C4P MF (24K RAM, 64 X 32 VDU. Mini floppy) 

C8P DF (32K RAM, 64 X 32 VDU, Dual 8" — floppies) 

* excluding tax 

C30 CASSETTES only: 

1 — 10 99c each 
10 — 50 89c each 
50 — 79c each 

235 SWAN STREET, RICHMOND, 3121. PHONE: (03) 428 5269 


TV/MONITORS 

Black & White $129.00* 
Colour $429.00* 

* including tax 

Suitable for most computers. 



MICROLINE 80 
PRINTER 

• 80 Char/sec 

• 80 and 132 Char/line 

• 9 X 7 dot matrix 

• character or graphics 
printing 

CIP EPROM MONITORS 

Cursor control, single key basic etc 
$49 incl. tax 
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GATE CONTROL: I am regular reader of 
"Electronics Australia". At our house we 
have two iron gates which open 
outwards. Could you suggest a way of 
motorising these gates, similar to the 
roller door idea? I am sure other readers 
are in the same position of opening gates 
to drive their cars in. (J.K.C., Moana 
South, SA). 

• While we have produced suitable 
electronics to suit a garage door or gate 
controller, you will have to solve the 
mechanical problems yourself. Once 
you have a suitable mechanism, the job 
is easy. The two articles we refer you to: 
"Remote power control receiver", 
October 1970, 2/MC/6 and "remote 
power control transmitter", November 
1970, 2/MC/7. 

CAPACITANCE METER: I have recently 
built the Digital Capacitance Meter 
described in the March 1980 issue. I have 
found it extremely useful, except that it 
cannot be nulled on the picofarad range. 


The 22kD trimpot was replaced with a 
20kl2 and the 150piF tantalum capacitors 
were replaced with 220/*F electrolytics. 
Could these substitutions have anything 
to do with the inability to null. (A.M., 
Arncliffe, NSW). 

• The substitutions you have made are 
quite acceptable. The most probable 
cause for your meter not being able to 
be nulled is that the internal wiring 
capacitance is too high. Note that we 
have suggested in recent Notes & Errata 
(November 1980) that only high quality 
RF cable such as RG58 or colour TV coax 
be used for the shielded cable. 

PLAYMATE AMPLIFIER: I have built and 
to a degree successfully completed the 
Playmate as described in the January 
1980 issue. Although the unit works 
well, the voltages measured are 
nowhere near those stated on the circuit 
diagram (ie, within ±10%). As a struggling 
self-taught electronics bug, I would like 
to know if you can guide me to getting 


Flash exposure meter drift problems 


FLASH EXPOSURE METER: I have just built 
your Flash Exposure Meter as described 
in January, 1980 and I find that I am hav¬ 
ing some problems with it. When zeroed 
and left switched on for some length of 
time the needle slowly creeps below the 
zero mark. The sample and hold func¬ 
tion seems a little "leaky". It peaks to say 
8 and within 10 to 15 seconds it slowly 
drifts downwards, making it very difficult 
to calibrate. Once "calibrated", using the 
flash set to manual, it behaves incon¬ 
sistently with the flash on automatic. 
After further experimentation, I have 
noted that the flash duration seems to 
be the critical factor. When the flash is 
operating so as to produce shorter 
flashes, the reference meter reads at 
least one stop lower than the con¬ 
structed meter. Should not the meter 
read quantity of light? This one seems to 
read intensity. When buying the ICs for 
this project, I noticed that the assistant 
was not very careful in handling them. 
When I questioned this procedure, I was 
told that the relevant ICs were diode 
protected. Was he right? (C. K., 

Thornlands, Qld). 

• Before answering your questions C. 
K., we would like to mention that some 
cases have come to our notice with the 
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complaint that the meter drifted. It turn¬ 
ed out that the builders used a corrosive 
soldering paste in addition to the resin- 
cored solder. When the boards were 
thoroughly cleaned of paste, the meters 
functioned properly, with very little drift. 
On the prototype, the zero would drift 
about the thickness of the needle in 
more than a minute. Similarly, the same 
amount of drift was observed when a 
reading was taken. We considered that 
this was adequate, bearing in mind that 
we were keeping the design as simple as 
possible, consistent with satisfactory 
results. If your unit is substantially worse 
than this, then there may be a faulty 
component to blame, such as the laF 
storage capacitor, the hot-carrier diode, 
or the board may be leaky. 

With respect to the use of the meter 
with the flash set on automatic, there is 
some doubt as to the validity of the 
meter's use under these conditions. Nor¬ 
mally, only the manual setting would 
need to be used and the meter reading 
would be taken under these conditions. 
The shop assistant was right, in that the 
op. amp. devices are diode protected. 
All the same, we like to see them pro¬ 
tected by one of the approved packing 
methods when they are purchased. 
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the optimum results for my effort. As 
well as the "out of spec" voltages, I am 
also having trouble with the balance 
control, which is difficult to centre; there 
is either too much left or right channel. 
(R. G., East St Kilda, Vic). 

• We assume that the power supply is 
delivering somewhere around 24 volts. 
If the voltage is considerably lower 
than this, then look for shorts. A low 
power supply can affect all voltage 
readings throughout the circuit. With a 
correct power supply voltage, the 
speaker active output should be at a 
voltage halfway between the supply 
rails, 12 volts in this case. If not, the 
resistors biasing Q2 should be checked. 
The balance control works by increasing 
the gain of Q2 and decreasing that of 
Q102 or vice versa. Check that your 
resistors are correct and that the 
capacitors in series with the balance con¬ 
trol are correctly oriented. 

CINEMA SOUND: I am currently con¬ 
sidering the use of two of your projects 
in a cinema Sensuround system. The pro¬ 
jects are the Pink and White Noise 
Generator described in April, 1978 and 
the Super Bass Filter described in 
February, 1978. Does the frequency 
response of the Pink and White Noise 
Generator extend to or below 10Hz, as 
the graph in the article only shows 
response to 20Hz? What sized capacitors 
would be required in the Super Bass 
Filter to provide a cut-off frequency as 
close as possible to but not below 17Hz? 
Your assistance in answering these 
queries would be invaluable. (R. K., 
Singleton, NSW). 

• White noise is characterised by equal 
energy per bandwidth (that is, there is 
the same amount of energy between 
five and 15Hz as there is between 20 and 
30Hz). Thus in any white noise there is a 
10Hz component, although not shown 
on the graph accompanying our article 
because it is below the minimum audible 
frequency. 

It should be noted however that the 
White and Pink Noise Generator based 
on the MM5837 1C is not a source of tru¬ 
ly random noise. The 1C generates noise 
digitally in the form of a long pseudo¬ 
random binary sequence, using a 17 
stage shift register with feedback. The 
pseudo-random sequence repeats itself 
about every 1.31 seconds, and this 
repetitive pattern is plainly evident if a 
narrow range of frequencies are 













amplified. Thus, while our noise 
generator is suitable for wide-band 
testing of audio equipment (which was 
the purpose of the design) it is not 
suitable for use as a source of random 
noise in the 10Hz region. 

For applications requiring random 
noise at low frequencies, a noise 
generator based on a reverse-biased 
diode would be more suitable. 

The relationship between the cut-off 
frequency and the capacitor values of 
our Super Bass Filter is sufficiently linear 
to allow new values to be calculated by 
a simple proportional method. To 
achieve a cut-off frequency of 1/3 of 
50Hz, for example, the value of the 
capacitors required for 50Hz is 
multiplied by three. For a cut-off fre¬ 
quency of approximately 17Hz, 0.47/xF 
capacitors should be used at Switch SI a 
and Sib, and a .047/xF capacitor at 
switch Sic. 

LIGHT DIMMER: Over the years many cir¬ 
cuits have been published in magazines 
for control devices. All are basically 
related to the light dimmer, but, alas, 
none of the designers ever provide a cir¬ 
cuit for the light dimmer. After some 
searching and redesigning I have come 
up with a circuit which dims an incandes¬ 
cent lamp from nothing to full on, which 
has been tested to 1000W. At current 
prices this dimmer costs around $5, an 
immense saving on commercial dimmers 
available that can handle 1000W. (The 
author encloses his circuit, which in¬ 
volves a hand wound suppression coil.) 
(B. P., Lower Mitcham, SA). 

• Our Varilight Mk 2, published in April 
1973, can be used with lamps up to 
300W as presented, but higher loads 
may be handled to a maximum of 
1000W if the Triac is mounted on an 
adequate heatsink. 

RADIO CONTROL: Congratulations on a 
very good magazine. I would like to see 
a radio control project suitable for 
model boats and compatible with com¬ 
mercial servos and eleriric motors. Also, 
is there any intention for an add-on cir¬ 
cuit for the "Chaser" in August 1980 EA 
which would allow an audio signal to 
control the chaser's speed and direction, 
similar to some commercial units now 
available. 

Finally, have you published a circuit for 
an electronic roulette wheel using LEDs. 
If so, when, and do you intend updating 
(or publishing) a circuit for a voice- 
operated switch, as I believe commer¬ 
cially bought units can be quite expen¬ 
sive. (P. S., Doonside, NSW). 

• We are considering developing a 
radio control system, as yours is one of 
the many requests we have had for such 
a project. However at the moment it is 
impossible to say when the project will 
be published. We have not given 
thought to developing an add-on circuit 
for the Light Chaser such as you 


Want something? Read this! 


“Electronics Australia” provides the following 
services: 

PHOTOSTAT COPIES: $3 per project, or $3 per 
part where a project spreads over multiple issues 
(price includes postage). Requests can be handl¬ 
ed more speedily if projects are positively iden¬ 
tified, and if not accompanied by technical 
queries. 

CHASSIS DIAGRAMS: for the few projects which 
require a custom metal chassis (as distinct from 
standard cases) dyeline plans showing dimen¬ 
sions are normally available. $3 including 
postage. 

PC BOARD PATTERNS: High contrast, actual 
size transparencies: $3. including postage 
Please specify positive or negative. 

PROJECT QUERIES: Members of our technical 
staff are not normally available to discuss in¬ 
dividual projects, either in person at our office or 
by telephone. 

REPLIES BY POST: Limited to advice concerning 
projects published within the last three years. 
Charge $3 We cannot provide lengthy answers, 


undertake special research or discuss design 
changes. Nor can we provide any information on 
commercial equipment 

OTHER QUERIES: Technical queries outside the 
scope of Replies by Post” and/or submitted 
without fee may be answered in these pages, at 
the discretion of the Editor. 

COMPONENTS: We do not sell electronic com¬ 
ponents Prices and specifications should be 
sought from advertisers or agents. 

BACK ISSUES: Available only until our stocks are 
exhausted Within six months of publication, 
face value. Seven months and older, if available, 
$2 (includes storage fee). Post and packing 70c 
per issue extra. 

REMITTANCES: Must be negotiable in Australia 
and made payable to “Electronics Australia" 
Where the exact charge may be in doubt, we 
recommend submitting an open cheque endorsed 
with a suitable limitation 

ADDRESS: All requests to the Assistant Editor. 
“Electronics Australia”, Box 163. Beaconsfield, 
2014 


describe. Perhaps you might be in¬ 
terested in our Musicolour III design 
published in the September 1976 issue. 

We published circuits for an electronic 
roulette wheel and a voice-operated 
switch in the February 1976 and 
December 1977 issues respectively. 

MICROPROCESSORS: The emergence of 
low cost microcomputers has aroused 
my interest in their future applications in 
the field of education. Albeit an old one, 
my current status is that of a student 
teacher. The financial implications 
therefore do not allow me the luxury of 
purchasing any one of the number of 
units that are available. This leaves me to 
fall back onto my RAAF training in elec¬ 
tronics, in order to construct something 
suitable for experiments. 

General reading on the subject has led 
me to a friend's copy of "Getting into 
Microprocessors", EA 1977, and the 
following applies: Do you have back 
copies of this publication? Have you 
published details of using the SC/MP chip 


in the modular configuration as mention¬ 
ed on page 55? Do the component sup¬ 
pliers still stand, or has a kit been compil¬ 
ed by a distributor? Could you please 
comment on or suggest possible alter¬ 
natives as a basis for building from 
scratch? 

Your assistance with the above will be 
most appreciated, as I have very little 
time in which to discuss the above at 
store level. (D. G., Wyoming, NSW). 

• We have not published details for a 
modular form SC/MP microcomputer. 
We do not know of any suppliers stock¬ 
ing kits for the SC/MP microcomputer, 
although the components should be 
available with some hunting amongst 
component suppliers. 

The EA publication "Getting into 
Microprocessors" is now out of print and 
has been replaced by an updated ver¬ 
sion called "Microprocessors and Per¬ 
sonal Computers" which is available for 
$5. Although the Miniscamp Computer 
(continued on pi51) 


Notes & errata 

COLUMN 80 (November 1980): The first 
paragraph in tne second column on page 
114 should refer to the "top address" as 
FF rather than FE. Also the lower I/O port 
in Figure 2 should be FE rather than FF 
and the two B4 outputs should be mark¬ 
ed "Q" and "Q-bar' with the "Q" output 
driving relay 1 via the gate and buffer. 
Note also that relay 1 drives the internal 
deck while relay 2 drives the external 

TV PATTERN GENERATOR (June 1980, 
7/RO/62): The LM340T-5 regulator 1C 
shown in the parts list snould be 


LM340T-12. The circuit diagram is 
correct. 

STOP CLOCK (October 1980, File No 
7/0/31): Information recently to hand in¬ 
dicates that the decimal point connec¬ 
tion on the SEL620 LED displays is pin 9. 
CAR BATTERY MONITOR (October 
1980, File No 3/AU/26): The metallised 
polyester capacitor in the parts list 
should be 0.1/xF, not .01 /xF. Overvoltage 
protection tor the 4136 1C can be provid¬ 
ed by connecting a 24V/1W zener diode 
directly across the 12V supply, in con¬ 
junction wrth a series 10D/1W resistor. 
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MARKETPLACE 


FOR SALE 


FREE 10 unmarked transistors plus catalogue of 
cheap electronic components. Send SASE Electro- 
mainia, 382 Glenferrie Rd, Malvern 3144, Vic. 


“AUSTRALIAN RADIO DX CLUB, the largest short¬ 
wave club in Australia with over 15 years of service 
and a full range of special publications available to 
members. Special membership fee for people 
under 18. Monthly magazine contains up to the 
minute news on Shortwave, Mediumwave and Utili¬ 
ty Dxing. For a sample copy of our magazine send 
a 22c stamp to ARDXC PO Box 79, Narrabeen, 
NSW 2101 mentioning this ad.” 


CB & HAM DISPOSAL SALE AM fr $39, SSB fr 
$109. Rigs all types coming in daily. Park 
Disposals, 32 Park St, Sydney 2000. Ph (02) 
264 7515. 


QUALITY CASSETTE SOFTWARE for OSI 

CHALLENGERS. Write for full details to Computer 
Cottage, Box 455, Charters Towers 4820. 


VIDEOTAPE RECORDER, “SHIBADEN COLOR” reel 
to reel better picture quality than cassettes, $450. 
SAE for queries, 842 Canning Hwy, Applecross 
WA 6153. 


LOOKING FOR MEMORY? Don’t buy before you’ve 
seen our prices! Our range includes: CHIPS; 2708 
CHIPOS in 2708, 2716, 2102, 2114, 4116 etc! 
Upgrade kits for the TRS80, Sorcerer, Apple etc. 
SI 00 BOARDS; 16K static RAM, 64K dynamic 
RAM, 2708/2716 PROM card, PROM 
programmer, floppy disk controllers and drives, 
Z80 based CPU cards, even an Si 00 card cage 
and mother-board. For prices & more details, 
please send a 9X4in SAE to. G. J. Memory 
Products, PO Box 23, Sth Blackburn, Vic 3130 


AMIDON CORES — Large range of ferromagnetic 
cores for all receiver and transmitter applications 
Send large SASE for data/price list to: RJ & US 
Imports, Box 157, Mortdale, NSW 2223. 


BACK ISSUES R & H 68 Copies. 1946-53. R & T & H 
106 Copies, 5 Complete vols. 55-65 Electronics. 
56 Copies 3 comp. vols. 65-71 C. Toohey, 25 Hill 
St, Blayney NSW 2799. Ph (063) 68 2566. 


DREAM 6800 CHIP 8 Instructions Manual. This will 
help you to understand the language. Plus a few 
helpful programs. Send cheque/money order to T. 
Huett, PO Box 520, Woodridge Old 4114. 


TRANSISTORS — CAPACITORS. Transistors: 24 
BC108 general purpose audio, 6 BC109C low 
noise audio, 6 TT770 low level amp NPN, 12 
EM404 silicon rectifiers 400V 1 amp. Plus 20 
mixed silicon transistors. 56 transistors plus 12 
diodes for $4.80. Capacitors: 100 comprising 
approx equal quantities of Philips tubular polyester 
(315 series) Polyester film “greencap” & Styroseal 
in standard values to 47mfd with a list price of over 
$18.00. 100 capacitors for $3.50. Upright metal 
can electros: 3300mfd 75V $1.50; 2200mfd 50V 
75C; 4.7mfd 650V polyester $1.50; 3.3mfd 650V 
$1.00; 1 mfd 100V 25c, 47mfd 250V 10c. 
Transistors: 2N3054 40c, SDT9201 (35V 3055) 
40c. Power transformers. 240V prim Sec 
160/160V at 30mA & 6.5V at 2A, $2.75. Rotary 
switches: DPST 240V ac 3amp 25c. Standard 
fuse holders: 25c Minimum order $10.00. P&P 
$1.50. MRS RADIO, PO Box 105, Haberfield 
NSW 2045. 


“SOUTH AUSTRALIAN Shortwave listeners spend 
your money carefully. For real value join the 
Australian Radio DX Club, now in its 16th year. 
Adelaide branch meets monthly. Every month 
receive our off-set illustrated magazine, reliable, 
accurate SW and MW news, schedules, equipment 
reviews, QSLs, loggings and propagation. Full 
range of member services. Giant new member kit. 
Discount membership rate for persons under 18 
Write now to ARDXC, 12 High St, Cheltenham, SA 
5014 enclosing a 22c stamp for a sample 
magazine.” 


ELECTRONIC ORGAN KITS. Musically minded and 
enjoy a challenge? Why not build your own elec¬ 
tronic organ for half the cost of similar commercial 
models. Easy to assemble; ideal for home con¬ 
struction. Send $1.00 for full details to Schober 
Organs (Aust), PO Box 22, Guildford, NSW 2161. 
Est 21 yrs. 


FREE List of bargain electronic components, ideal 
for hobbyists, servicemen, Radio Clubs, etc. Send 
9"x4" SAE. Now!! Micronics, PO Box 175, Rand- 
wick. NSW 2031. 


TRS-80 LEVEL II 16K. Adelaide racehorse speed 
ratings guide in two parts requires interface for two 
taperecorders and copy of the Adelaide Sunday 
Mail maqterfile data contains results for last 15 
weeks approx 2000 entries inquiry file allows 150 
entries on raceday taking account time, weight, 
distance, track condition, full documentation tape, 
much more. Send $50 cheque money order Geoff 
Egel, 18 Sturt St, Loxton 5333. 


POSITIONS VACANT 


STORE MANAGER REQUIRED. We are seeking a 
competent person to manage our retail store. The 
successful applicant will be a self-starter 
preferrably with a background in electronics and 
retailing. Salary negotiable. Apply in writing to PO 
Box 235, Northcote 3070. Applicants who are not 
self-motivated need not apply. 


FUNDAMENTALS 

OF 

SOLID STATE 

Fundamentals of Solid State has been 
reprinted, revised and updated showing how 
popular it has been. It provides a wealth of 
information on semiconductor theory and 
operation, delving much deeper than very 
elementary works but without the maths and 
abstract theory which make many of the 
more specialised texts very heavy going. It 
begins with atomic theory, diode types, uni¬ 
junction, field effect and bipolar transistors, 
thryistor devices, device fabrication and 
microcircuits. A glossary of terms and an in¬ 
dex complete the book. Fundamentals of 
Solid State has also been widely adopted in 
colleges as recommended reading — but it’s 
not just for the student, it’s for anyone who 
wants to know just a little bit more about the 
operation of semiconductor devices. 

Available from “Electronics Australia”, 
57 Regent St, Sydney. PRICE $3.50 OFt 
by mail order from “Electronics 
Australia”, PO Box 163, Beaconsfield 
2014. PRICE $4.20. 


► DISPLAY ADVERTS IN MARKETPLACE 

are available in sizes from a minimum of 2cm 
x 1 col rated at $12 per col cm. 

Please state classification: For Sale. Wanted, 
Reader Service. Position Vacant. Position 
Wanted, Business For Sale, etc ... 

CLASSIFIED RATES $3 per line per inser¬ 
tion payable in advance. Minimum two lines. 

CLOSING DATE is six weeks prior to the 
on-sale date. Issues are on sale the first Mon¬ 
day of each month. 

ADDRESS all classified orders, copy, en¬ 
quiries. etc. to The Advertising Manager. 
ELECTRONICS AUSTRALIA, Box 162. 
Beaconsfield 2014 


FOR HIRE 


MICROCOMPUTERS FOR RENTAL. Commodore 
PETs (8k) at $25 per week (minimum period 1 
week). Software tapes and manuals included, plus 
BASIC instruction course and book. David B. Bates 
Microcomputer Consultant, Ph (02) 630 8652. 


READER SERVICE 


EPROM CUSTOM PROGRAMMING Types 1702A, 
2708 & 2716 to your requirements. Call BYTES & 
ICs. Ph (02) 337 1355 or write PO Box 63 
Vaucluse 2030. 


SHORTWAVE LISTENERS & DX’ERS: Australia’s 
National “Southern Cross DX Club” (Inc) has the 
latest from the ever-changing world of International 
Shortwave, Medium Wave, Tropical and Amateur 
bands, in our monthly publication “DX POST” 
featuring world famous Arthur Cushen’s column. 
Sample of “DX POST” and details of subscription 
for a 28c stamp to: Grantley Williams, 19 Wicklow 
Ave, Athelstone, SA 5076. 


WANTED 


MEMBERS Full details from The Tape Club of 
Australia, PO Box 118, Wellington, NSW 2820. 


BASIC ELECTRONICS 

Basic Electronics, is almost certainly the most wide¬ 
ly used manual on electronic fundamentals in 
Australia. It is used by radio clubs, in secondary 
schools & colleges, and in WIA youth radio clubs. 
Begins with the electron, introduces and explains 
components and circuit concepts, and progresses 
through radio, audio techniques, servicing, test in¬ 
struments, etc. If you’ve alweays wanted to become 
involved in electronics, but have been scared off 
by the mysteries involved, let Basic Electronics ex¬ 
plain them to you. 

Available from “Electronics Australia”, 57 Regent 
St, Sydney. PRICE $3.50 OR by mail order 
from “Electronics Australia”, PO Box 163, 
Beaconsfield, 2014. PRICE $4.20. 


PENPALS 

Penpals, partner In USA, 
West Germany, Europe. 

Introductions through: 

Steven-Marianne Kullmer 
Dysart, Iowa 52224. USA. 
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BRASS SHIPS CLOCKS 
SMITHS 8 DAY 7 INCH 
DIAMETER $110 

Post A $1.75; B $3 00; C $3 60 

GENUINE EX ARMY WRIST 
WATCHES 

Complete with nylon band $19.50 
Post $1 10 


CHASSIS PUNCH SET 

For perfect holes in metal 
Cuts holes 5 /«” 3 /4” 7 /b” 1” IVe” 
With tapered reamer size 
3-14mm 

$37.95 

P + P A $ 1 .95 B $ 3.2 5 
C$3.65 D$3.65 


RECEIVER No. 210 

2-16 M/cs $76 

Transmitter No 11 suits 210 $35. 

24 volt Power supply to suit above $1 5. 
Or complete station with Headphones. 

Mic $110 


EX ABC 

MAGNETIC RECORDING 
TAPES W* 

PROFESSIONAL QUALITY 
5' x 600 $1.50 

7” x 1200 $2 75 

P + P $1 30 
10VT x 2400 $795 
P+P A $1 65 B$2 75 C$3 10 


COLLINS INDEPENDENT 
SIDEBAND TRANSCEIVER 
TRC/75 

Fully synthesised transceiver with am. 
upper, lower and independent sideband 
operation. 1 KHz steps from 2MHz to 
29 999MHz 1 microvolt sensitivity. 
2 5KHz bandwidth ssb. 6KHz bandwidth 
AM 1 RW PEP max output Fully 
automatic tuning of both transmitter and 
receiver from remote control unit 
Complete with automatic aerial coupling 
unit. mic. headset, etc. 400Hz supply 
Ideal for amateur use 
PRICE $750 


COLLINS SYNTHESISED 1 
SB RECEIVER 

TRC/75 receiver section of transceiver 
specification as above 

PRICE $400 


TELEPHONE WIRE 

1 mile twin (2 miles) genuine ex-Army 
Don. 8 perfect condition $45 00 per 
drum. $5.00 cartage to rail freight 
payable at destination 


3” ASTRONOMICAL 
REFLECTOR TELESCOPE 

117 X MAGNIFICATION FL 700MM 
WITH 5 X 24MM FINDER SCOPE 
AND TWO SECTION HARDWOOD 
TRIPOD. 

$169.25 

P&P'A $2.25 B $4.10 C $6.10 


AERIAL CAMERAS . 

I WITH 8" FL 3" DIAM LENS F24 MARK 
| IV 2 9 LENS STOPS 11.8. 5 6. 4.2.9 

$75 

$2 cartage to rail freight Payable to 
nearest attended railway station. 


SOLENOIDS 

200 MA 24 volt. Vfein push movement 
$2 50 P+P 80c 


NIFE CELLS 

1 2 volt, fully charged. 4m x 3m x 1m 4 
AH $1.50 each P&P 80c 


CENTRE DRILLS 

15/64 x 1 5/64 
Carbon steel $4.00 doz. Post 60c 


PENTAC LENSES 

3" DIAM 8” FL WITH DIAPHRAGM 
STOPS 11. 8. 5 6. 4. 2 9 MOUNTED IN 
METAL HOUSING — $65 
POST A $1 85. B $3 25. C $4 10 


ARTILLERY DIAL SIGHTS MK2 

Can also be adapted as a Dumpy Level 
or as base for a telescope has full 360 7 
5 V diam gunmetal rotating circle Ad 
justable elevation and depression Has 
top grade + 4 “ diam object lens F L 10" 
with cross hairs, eyepiece. ’ right angle 
pnsm _ height 10" — weight 3’?kgs 
With leather carrying case Original cost 
$300 

Our Special only $27 50 

P&P A $2 25 B $4 00 C $6 00_ 


POSTAGE KEY: 

A NSW 

B Vic. Old. SA Tas 
C. NT 
D WA 


NIBBLING TOOL 

Cuts sheet metal like a punch and 
die up to 18 G.A. Cuts Trims 
Notches $14.95 P + P $1.45 


BRAND 

6SN7 

NEW 

$1.95 

6 BM8 

$1.95 

5U4 

$1 95 

6 GV8 

$1 95 

EF50 

$1 50 

6AK5 

$1 95 

2 x2 

$1.50 

1H6 

832 

$1 50 
$500 

6x4 

VR65 

P+P 80c 

$1 95 
$1 50 


STC HIGH IMPEDANCE 
HEADPHONES 

3400 ohms, brand new. only $5.95 pair 
P&P. A $1 65. B $2 75. C $3 10 



ZOOM SPOTTING 
SCOPES 


High grade coated lenses 
Ideal for pistol and rifle ranges 
or general viewing Zooms in 
from very low to high powers 
Complete with tripods 
POST A $1 75 B $3 00 
C $3 60 

TELESCOPES 

25 x 30 $13 50 
P&P A $1 30 


SPY TELESCOPES 

8x17 mag size of a rifle cartridge ex¬ 
tends to 8 Only $8.95 each, post 60c 


AIRCRAFT INSTRUMENTS 

Directional Gyros 
AN5735-1 Air Operated 

$35 

•Slip and Turn Indicators 

$17.50. 

P&P 

A $1 65. B $2 75. C $3 10 


SMALL CLIP-ON 
POCKET TELESCOPE 
15X $7.00. P+-P 80c 


THEODOLITE 

Kern Swuisse Switzerland DK2 
Two minute can be estimated 
down to one minuted. Tested in 
gpod working order. $750.00 


C42 set 36 to 60M/Hz with 24 volt power 
supply headphone mic. leads etc $95. 
Or 42 set separate $65. 


BINOCULARS 

PRISMATIC Coated Lenses Brand new 
Complete with case 

8 x 30 $42.00 

7 x 50 $48 95 P&P 

10x50 $5100 A $1.75 

12 x 50 $53 00 B $3.00 

20 x 50 $65 00 C S3.10 

20 x 65 $130.00 
8 x to 17x Zoom $150 



CONDENSER LENS 

2 diam 2 F L $1.50 each or $2.50 
per pair P&P 80c 


IMPELLER PUMPS 

New gunmetal body. Stainless Steel 
Shaft. Neoprene Impeller Up to 15ft 
Lift, suitable for almost any type of liquid 
Self priming Ideal boat bilge pump, sul- 
lage drains, etc Approx size 8" x 5" 

% $35.75. VT $51.00, %" $56.50. 
P+P A $1 95. B $3 50. C $4 60 


WRIST WATCHES 
SWISS JAEGER 

Le Coultre ex RAAF rated one of the 
world's best in smart chrome case with 
black dial Original cost $250 

SPECIAL $49 50 
Post $1 30 

PRISMATIC 

TELESCOPES 

15 x 50 Ex RAN — black enamelled 
brass Length 16". weight 5kg. Price 
$39.50 

$2 cartage to rail, freight payable at 
nearest attended railway station. 

ZOOM FOCUSING 
MICROSCOPES 

Zoom focusing microscopes battery 
and mirror illuminated 

750 x $31.75 
1200 x $47.95 

P&P A $1 65. B $2 75. C$3 10 

DIRECTOR LEVELS 

Ex Army No 9 with azimuth horizontal cir¬ 
cle and vertical adjustment suits all types of 
levelling. In leather case 

$95 

P F P A$1.75 B$3 C$3.60. 

CLINOMETER MK6 
0° TO 45° 

Precision calibrations set in solid 
gunmetal frame spring ratchet ad¬ 
justment. Approx size 7" x 6". 
Complete in wooden case 
$37.50 

P+P A $2.15, B $3.85, C$4.85, 

D $4.85 

ROLA 77 MK 3 
PROFESSIONAL 
TAPE RECORDERS 

Ex ABC 

In Good Working Condition 
7 V, and 15 IPS 
Original Price $2,500 
Special $650 


Liquid filled 
compass 


With magnified lens sight and degree 
reader 

Only $7.95 each Post $1 30 


MAGNESIUM DRY CELL 
BATTERIES. Suits PRC25 and dozens 
of other uses 15 volts long life 
Only $1.50 each P & P A $1.35. B 
$2 75. C $3 60 


POLARITY & CURRENT 
CHECKER 

3 volt to 400 volt Simple leads and 
prods quickly determines positive or 
negative wifh illuminated indicators, also 
checks AC current and intensity, fully 
insulated only $4.95, pp $1 30 


Machetes, genuine ex-army, 
brand new with bakelite handle 
and canvas scabbard, only $8. 

P&P A$1.55 C$3.10 

B$2.75 ____ 


1 6MM SOUND PROJECTORS 
IN GOOD WORKING ORDER 


BELL & HOWELL $?50 
$1 Cartage to Rail Freight payable at 
nearest attended Railway Station 

SELSYN MOTORS 
MAGSLIP 

TRANSMITTER 3" MK2 $17.50 

Post Packing A $1.75. B $3 00. C. 

$3 10 

MARCONI SIGNAL 
GENERATOR 

Brand new type TF801A-1 Range 10 
to 310MHz Continuous. Complete in 
original case — with instruction book, 
power leads, spare valves, etc. 

$600 value! 
only $195 

$2.00 cartage to rail. Freight payable 
at nearest attended railway station. 


ANEROID BAROMETERS 

In brass case, made in London. $39.50 
P&P A $1.65 
B $2.75 
C $3.10 


Deitch Bros. 

70 OXFORD STREET, SYDNEY 2010 


SQRR* NO COD 
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INDEX TO VOLUME 42 — 


General Features 

Teletext: The electronic 

newspaper. Apr plO 

VLSI: What does the future hold?. Apr pi4 
Energy conservation & the electric 

motor. Apr p20 

The VLP video disc player. May p8 

Music synthesisers. May pi 2 

Electronic organs that you build 

yourself. May p23 

All about stage amplifiers. May p24 

Handybank - The automatic teller Jun plO 
Electronic language translators. ... Jun pi2 

Hearing damage to aircrew. Jun pi 4 

A little less witchery & more craft. Jun pi8 

Shuttle setbacks. Jul plO 

Sirotem. Jul pi 8 

Computer controlled bus service. Jul p24 

Antennas. Jul p74 

What's inside a handheld hairdryer Jul p83 
The Three Mile Island accident... Aug plO 
An energy-independent house. . .. Aug pi8 
The invention of the Photophone. Aug p24 
Hydrogen: Fuel for the future.... Sep plO 

The pioneers of television. Sep pi 2 

Who are the computer criminals. . Sep pi7 
A do-it-yourself atomic bomb?.... Oct pi3 
Lightning: Its effect on aircraft. . .. Oct pi8 
Solar power & space satellites.... Oct p22 

OTC Updates Carnarvon. Nov pi 2 

Video Discs: The Three-way Race Nov pi4 

Fifty Years of Talking Pictures Part 

1 . Nov p18 

Will Robots Take Your Job?. Dec pi 2 

Fifty Years of Talking Pictures Part 

2 . Dec p18 

Early Microphone Ran on Town 

Gas!. Dec p24 

Hifi Reviews 

Nakamichi High-Com II and 680 

cassette deck. Apr p36 

Marantz PM700 amplifier. Jun p36 

Technics SX-7700 amplifier. Jun p38 

Technics SL-10 turntable. Jul p38 

Nakamichi 482 3-head cassette 

deck. Aug p40 


Allen Wright wideband A tuner.. Aug p44 
Audiosound AMI01 wideband AM 

tuner. Sep p40 

Marantz SD800 Compudeck 

cassette deck. Sep p43 

Nakamichi 1000ZXL cassette deck. Oct p34 
Dick Smith A-1650 Graphic 

Equaliser. Oct p31 

Celestion PI 500 watt loudspeaker Oct p38 
Technics SUV4 "New Class-A" 

amplifier. Nov p29 

Hafler DH-101 preamplifier and 
DH-200 power amplifier. Dec p40 

Forum 

Listeners, Licences and legalities.. Apr p22 
The great TV set "bomb" scare... May p28 
Why are the power mains 

earthed?. Jun p26 

Fires in TV receivers - what about 

lightning strikes?. Jul p26 

Single-wire power transmission is 

alive and well!. Aug p30 

The key to better bass? Turn the 

clock back 30 years!. Sep p30 

Environment is the "in" thing — 

except for the radio spectrum.... Oct p26 

It's legal to ruin one another's 

hearing - provided we do it with 

music!. Nov p24 

Vented loudspeaker systems - 

Data on drivers often not available Dec p28 


Audio/Video Electronics 


The Las Vegas CES. Apr p26 

Technics unveils its range for the 

'80s. May p32 

Class-A hifi amplifiers. Jun p30 

Technics responds to loudspeaker 

problems. Jul p32 

New products from M.R. Acoustics Jul p37 

FCC Selects Magnavox AM-stereo 

system. Aug p34 

How a tape recorder works. Aug p48 

Vented speaker enclosures. Sep p24 


April 1980 to 


The Chicago Consumer Electronics 

Show. Sep p33 

A look at the Dolby HX system. . . Oct p32 
Loudspeakers: what happens to 

the watts?. Nov p32 

dbx offers lower noise and im¬ 
proved dynamic range. Dec p32 

The Australian CB Scene 

27MHz - Who else really needs 

the band?. Apr pill 

Criticism - and the need for a 

better image. May p97 

A new kind of "jam" factory for 

Queensland?. Jun p93 

Submission to the Minister by the 

NCRA. Jul p90 

CB on the home front — and in 

Ireland. Aug plOO 

NCRA award for outstanding 

service to CB. Sep p96 

Interview with P & T Minister 

Staley. Oct p92 

November - 1980 Convention, a 

new P & T Minister. Nov p92 

CBRS Inquiry: Interim report 
released. Dec pi06 

The Serviceman 

No fault is simple when it's three 

layers down .«_ Apr p60 

On lightning, kookaburras and 

Russian TV sets. May p56 

How to suffer a red face - even in 

winter. Jun p62 

There's a signal somewhere in 

them thar 'ills. Jul p76 

The situation wasn't funny — even 

for a serviceman. Aug p88 

A job to break a serviceman's 

heart. Sep p84 

Even servicemen have to cope 

with "foreign orders". Oct p78 

Servicing domestic television was 

never like this. Nov p68 

Battery powered equipment is fine 
- except that. Dec p72 


Constructional 


The All-Wave Three. Apr p40 4/TR3/7 

4-Digit LCD Clock & Control Timer. Apr p48 7/CL/30 

Multi-Purpose Voltage Regulator. Apr p54 2/PS/50 

Audio Prescaler for Frequency Meters. Apr p56 7/F/27 

Let's Talk About Crystal Sets, Part 2. Apr p66 4/CR/13 

Relaxation Oscillators. Apr p71 7/AO/32 

Paymaster 300W Audio Amplifier, Part 1. May p39 1/MA/54 

Use your TV as a Large Screen CRO. * May p42 7/C/31 

Zero-Voltage Switching Heat Controller. May p50 2/PC/26 

An In-Circuit Component Tester. May p60 7/MS/10 

Courtesy Light Delay System for Cars. May p65 3/AU/24 

Buzz Bar. May p72 3/EG/I6 

Headlight Reminder Alarm. May p74 3/AU/25 

Crystal-Locked TV Pattern Generator. Jun p42 7/RO/62 

Paymaster 300W Amplifier, Part 2. Jun p54 1/MA/55 

Low-Cost R & C Substitution Boxes. Jun p66 7/MS/11 

Simple Electronic Die. Jun p74 3/EG/I 7 

Hee-Haw Siren for Toys. Jun p77 3/MS/80 

Musical Tone Generator. Jul p42 1/EM/49 

Paymaster 300W Amplifier, Part 3. Jul p52 1/MA/56 

Infrasonic Rumble Filter. Jul p58 1/F/14 

Microprocessors — Constructional 

Programs for the DREAM 6800. Apr p75 8/M/47 

Execute Program for the 2650 Minicomputer. Apr p96 8/M/48 

Decode Morse with your Microcomputer. May pi 15 8/M/49 

PPM Tape Interface for Small Computers. Jun pi 16 2/CC/50 

EPROM Programmer. Jul p62 2/CC/51 
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Light Chaser for 240V AC Lamps. Aug p52 2/PC/27 

Power Saver for Induction Motors. Aug p64 2/PC/28 

The Incredible Mini-Organ. Aug p78 I/EM/50 

Novel LEDs & Ladders Game. Aug p82 3/EG/I8 

Twin Tremolo for Organs. Sep p46 I/EM/51 

Lissajous Pattern Generator. Sep p52 3/MS/81 

BFO for Shortwave Receivers. Sep p57 2/BFO/4 

Tacho/Dwell Meter. Oct p40 3/TM/16 

Bright/Dim Light Switch. Oct p53 2/PC/29 

A Digital Stylus Timer. Oct p54 1 /MS/21 

4-Digit LED Stop Clock. Oct p75 7/CL/31 

Car Battery Voltage Monitor. Oct p76 3/AU/26 

Bipolar Model Train Controller. Nov p40 2/MC/18 

A Superhet Shortwave Receiver. Nov p44 2/SW/77 

Digital Storage CRO Adaptor. Nov p54 7/032 

A Column Speaker for Super Bass. Nov p64 1/SE/53 

Easy-to-build Light Beam Relay. Nov p76 2/LR/6 

Paymaster MOSFET Stereo Amplifier. Dec p44 1/SA/65 

Go "Selectalott". Dec p52 3/EG/I 9 

AC Milivoltmeter. Dec p58 7/M/57 

An Electronic Music Generator. Dec p61 3/MS/82 

FM Wireless Microphone. Dec p68 3/MS/83 

EPROM Programmer, Part 2. Aug p70 2/CC/52 

An Acoustically-Coupled Modem. Sep p62 2/CC/53 

SVT-100 Serial Video Terminal, Part 1. Sep p78 2/CC/54 

SVT-100 Serial Video Terminal, Part 2. Oct p62 2/C055 

RS-232C Printer Interface for the TRS-80. Nov p79 2/CC/56 

RAM Expansion - DREAM 6800. Dec p87 2/CC/57 
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Personal Computers 

The amazing micro-mouse contest Apr p90 
The fifth West Coast Computer 

Fair.May pi05 

Sigma Data - the electronic office Jul pi 12 

Data 80. jul pi 21 

The future of microprocessors. .. . Aug pi 19 
Rumours and tacts about tne 

System 80. Sep pi 15 

Software and hardware com¬ 
patibility: System 80 and TRS-80 

keyboard differences. Oct pi 17 

TRS-80 and System-80 cassette in¬ 
terfaces . Nov pi 14 

System-80 and TRS-80 addressing 

differences. Dec pi 30 

PASCAL: Is this the programming 
language of the Future?. Dec p92 


Personal Computer Reviews 

Hewlett-Packard HP-85 Computer. Apr p87 
Trendcom 200 high-speed thermal 


printer. May pi 20 

Commodore CBM Computer 

System. Junp112 

Texas Instruments TI-99/4 

Computer. Sep pi 18 

HP System 45C computer. Sep pi 21 

EME-30C video data terminal. Oct pi 14 

Texas Ti-58/59 Calculators.Nov pi 16 


Sinclair ZX80 personal computer. . Dec pi27 

Circuit & Design Ideas 


Readout Dimmer for the 6-Digit 

Crystal Clock. Apr p64 

Self resetting burglar alarm. Apr p64 

Add fuzz to your electric guitar. . . Apr p64 
Modification to calculators for 

incremental counting. Apr p65 

Improved transistor tester. Apr p65 

Electronic security lock has non¬ 
volatile latch memory. May p69 

High-pass filter for Mast-Head 

Amplifier. May p71 

555 timer triggered by positive 

pulses. May p71 

Headlight minder saves battery 

discharge. May p71 

Bridge measures unknown 

resistance and capacitance. Jun p72 

Improved resistance-capacitance 

oscillator. Jun p72 

Simple modification to wiper delay 

unit. Jul p80 

Temperature control for heaters.. Jul p80 

A simple LED flasher. Jul p80 

Automatic multiple flash unit for 

photographers. Aug p92 

Unity gain buffer with wide 

frequency range. Aug p92 

Digital readout for HF receiver 

using standard counter. Aug p92 

Single switch doubles bridge 

voltage. Aug p93 

Bi-directional LED chaser. Sep p88 

Automatic switch-off circuit saves 

batteries. Sep p88 

This timer takes very low current. Oct p83 
An audio-visual continuity tester. . Oct p83 
Simple Symmetrical power supply. Oct p83 
LC network adapts PLL for crystal- 
overtone operation. Oct p85 


An economical white noise source Oct p85 


Low voltage light chaser provides 

four separate outputs. Nov p72 

15V/0.5A power supply with good 

regulation and temp stability. Nov p72 

Simple wave shaper uses one 

4017 1C. Nov p75 

PLL lock indicator detects latching 

simply. Nov 

Modification gives pulsed output 

for Utility Timer. Dec p76 

Additions to 10GHz Radar Burglar 

Alarm provide useful delays. Dec p76 

High frequency doubling with 

CMOS. Dec p79 

VDU mod give 64 characters per 

line. Dec p79 


Notes & Errata 

Solid State Relay (August 1979, 

2/PC/24). Apr pi 25 

Graphic Analyser (February 1980, 

1/SC/10). Apr pi 25 

Car Burglar Alarm (April 1979, 

3/AU/21). Apr pi 25 

RS-232C Interface (December 

1979, 2/CC/47). Aprp125 

Capacitance Meter (March 1980, 

7/CM/I 3). Apr pi 25 

1980 All-Wave Three (April 1980, 

4/TR3/7). Jun pi 25 

Multipurpose Voltage Regulator 

(April 1980, 2/PS/50). Jun p125 

Super Bass Filter (February 1980, 

1/F/13). Jun pi 25 

Digital Capacitance Meter (March 

1980, 7/CM/I 3). Jun pi 25 

Playmaster 300W Amplifier (July 

1980, 1/MA/55). Jul pi 25 

12-230V Inverter (February 1979, 

3/IT/I0). Aug pi 41 

Playmaster Graphic Analyser 

(February 1980, 1/SC/10).Augp141 

Playmaster 300W Amplifier (June 

1980, 1/MA/55). Aug p141 

Transistor-Assisted Ignition 

(December 1979, 3/TI/15).Aug pi 41 

EPROM Programmer (July, August 

1980, 2/CC/51, 52). Sep p8 

LEDs & Ladders Game (August 

1980, 3/EG/I 8). Oct pi 33 

Trace Routine for 2650 systems 

(February 1980, 8/M/45). Octp133 

Unusual Audio Amplifier (February 

1980, 1/MA/53).Nov p133 

EPROM Programmer (July 1980, 

2/CC/51). Nov pi 33 

Prospector Metal Locator 

(November 1979, 3/MS/79). Nov pi 33 

Digital Capacitance meter (March 

1980, 7/CM/I 3).Nov pi 33 

TV Pattern Generator (June 1980, 

7/RO/62).Dec pi 47 

Stop Clock (October 1980, 

7/CL/31). Dec p147 

Column 80 (November 1980). . . . Dec pi47 


Regular Features 

Editorial 

News Highlights 

Microcomputer News & Products 
The Amateur Bands 
Shortwave Scene 
New Products 
Information Centre 


Information Centre etc 

using the SC/MP chip was only published 
a few years ago, in the field of 
microprocessors, developments occur at 
a fast rate. Consequently, you may find 
many microcomputers suitable for your 
application from the variety now 
available either in evaluation kit or per¬ 
sonal computer form. 

Possibly one of the most cost effective 
computers operating in machine 
language is the Dream Computer 
published in complete form in 
"Microprocessors and Personal Com¬ 
puters". Alternatively evaluation kits 
available from the microprocessor 
manufacturers represent good value for 
money. Computers running in BASIC are 
also available, at a considerable extra 
cost, and are normally fully constructed. 
The Sinclair ZX-80 reviewed in this issue 
is currently the least expensive. 

MAGNAVOX 8-30: I have at present two 
Magnavox 8-30 speakers (described in 
January 1971) and have recently bought 
an amplifier with an output of 25 watts 
per channel. Could you please advise if 
these speakers will take the full output of 
the amplifier or must I limit its output so 
as not to damage the speakers? (J. W., 
Townsville, Qld). 

• The Magnavox 8-30 loudspeakers will 
handle the full output of your amplifier 
on normal program material. 

TBA820 1C: I am trying to buy a TBA820 
1C. Everybody I have tried thinks I am 
mad. But I found a write-up in May 1977 
which mentioned the device. Could you 
tell me who the agent Is please? (G. O., 
Claremont, Tas). 

• The TBA820 is made by the Italian 
manufacturer SGS-ATES, as noted in the 
sixth article in the series "Op. Amps. 
Without Tears" by Brian Dance, publish¬ 
ed in our May 1977 issue. SGS-ATES is 
represented in Australia by Warburton 
Franki Pty Ltd who have branches in 
Tasmania at 25-29 Barrack St, Hobart and 
93 Margaret St, Launceston. 


With the increasing 
opularity of magazine 
inders and folders, many 
readers have asked that we 
adjust our volume numbering 
so that issues may be filed on 
a yearly basis. For this reason. 
Volume 42 will contain nine 
issues only (April-December, 
1980) and all future volumes 
will commence in January and 
finish in December of the 
same year. An index for 
Volume 42 appears opposite. 
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mKROPROCESSORS 6 

PERSONAL* 

COmPUTERS 


Just Off The Presses 


microprocessors & 

B»; PERSONAL COMPUTERS 


Order your copy now! 


Microprocessors and personal computers, little more than a dream a few years aao 
are now changing the face of electronics. This book introduces the basic concepts’ 
describes a selection of microprocessor and personal computer systems, and 
details a build-it-yourself computer designed especially for beginners. 

Available from “Electronics Australia”, 57 Regent St. Sydney. PRICE $5.00 OR buy mail 
order from Electronics Australia”. PO Box 163, Beaconsfield 2014. PRICE $5.70. 

■O^COOCOOOOOOQPOQOQ 


ELECTRONICS AUSTRALIA 


PRINTED CIRCUIT BOARDS AND FRONT PANELS 

Some readers have indicated problems obtaining PC boards and front panels for projects. 
Many of our advertisers sell these items and advertisements in the magazine should be 
carefully checked in the first instance. Failing satisfaction from this source, the following is 
a list of firms to which we supply PC and front panel artwork. Some may sell direct, others 
may only be prepared to nominate sources from which their products can be obtained. 


N.S.W. 

Applied Technology Pty Ltd, 
la Pattison Avenue, 

Waitara, NSW 2077. 


Dick Smith Electronics, 
PO Box 321, 

North Ryde, NSW 2113. 


Electronic Agencies, 
115-117 Parramatta Road, 
Concord, NSW 2137. 


RCS Radio Pty Ltd, 
651 Forest Road, 
Bexley, NSW 2207. 


Radio Despatch Service, 
869 George Street, 
Sydney, NSW 2000. 


VIC. 

Kalextronics, 

4 Burgundy Plaza, 

101 Burgundy Street, 
Heidelberg, Vic. 3084. 

Rod Irving Electronics, 
425 High Street, 
Northcote, Vic. 3070. 


S.A. 

James Phototronics, 
522 Grange Road, 
Fulham Gardens, 5024. 


TAS. 

D & H Electronics, 

108 Campbell Street, 
Hobart, Tas. 7000. 


N.Z. 

E. H. Earl Ltd, 

PO Box 834, 

Wellington, NZ. 

Marday Services, 

PO Box 19 189, 

Avondale, 

Auckland, NZ. 

Mini Tech Manufacturing Co Ltd, 
PO Box 9194, 

Newmarket, NZ. 

Printed Circuits Limited, 

PO Box 4248, 

Christchurch, NZ. 


W.A. 

Jemal products, 

8/120 Briggs Street, 
Welshpool. WA 6106. 


SUBSCRIPTION SERVICE 




EIECTROIIICS 

Australia 


Subscription Rates 
$21.00 per year 
within Australia 
$25.00 per year 
elsewhere. 


S ^ fe K V0U K Ce,Ve everv C0PV ° f the ma 9 a * ,ne by order,ng ,t from your newsagent or the publisher 
For pubhsher sobsonpuons post this coupon with your rem.ttance to E.ectromcs Austral* Sub^cr phon 
Dep, John Fairfax & Sons Ltd, GPO Bo. 506 Sydney 200, Subscr,p„on *,H s.ar, w’h,f,st a“a£b,e 


I 


Name. . 
Address 


Postcode. Enclosed is 


for. 


years 
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Acoustic Electronic Developments 
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Applied Technology . 137 
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UNTIL WE DEVELOPED 
THE STEREO GROOVE, 
HI-FI WAS PRETTY HO-HUM! 


The world of hi-fi owes a lot to 
the original and continuing 
innovation of JVC. Few 
companies, if any, have done as 
much to help turn records and 
record-players into the virtual 
musical instruments they are 
today ... or to lead the way in 
developing so man \firsts in the 
more recent concepts of sound 
amplifiers, cassette decks and 
computer-designed speaker 
systems. Hi-fi, as we know it today, had its beginnings in 1956, with JVC s 
development of the 45°/45° groove for stereo records. The fact that this 
system still remains as the world standard is, in itself, outstanding 
testimony to the technology of JVC. The development revolutionised not 
only the record -making industry, in which we've been involved since 
1930; it also paved the way for enormous advancement in the design and 
engineering of record-playing equipment. Now, hi-fi has expanded to 



R-S77. Super-A FM/AM Stereo receiver 


embrace a wealth of highly-sophisticated electronic equipment; and it’s 
not surprising that JVC has continued to play a leading role in so much of 
its development. 



HR-3660 EA.VHS Colour Video Cassette recorder 


THAT WASN’T OUR ONLY FIRST, EITHER. 

We also pioneered Japan's television industry, introducing their first W 
receiver just over 40 years ago. A more recent innovation is VHS, the home 
video recording system now gaining world-wide acceptance as the system 
for such equipment. In the course of staying ahead, we ve introduced a 
number of world firsts of radical importance: the Quartz Lock turntable is 
one of them. 



THE QUARTZ LOCK TURNTABLE. 
MANY TIMES MORE ACCURATE. 


It stands to reason that if vour 
equipment is at the top end of the 
range, then your turntable must be 
capable of comparable performance. 
Only Quartz Lock ensures this, tying 
the speed of the turntable to the 
unvarying pulse of the atom, and 
providing a level of accuracy far in 
excess of conventional turntables. 



MORE MILESTONES IN HI-FI. 

To match the superb quality of Quartz Lock, we produced the S.E.A. 
graphic equalizer system. Then we refined it to such a degree it even 
compensates for the effect your furniture has on sound when it leaves the 
speakers! To expand the capabilities of tape, we designed ANRS and 



SEA-80. Stereo Graphic Equalizer 

Super ANRS — automatic noise reduction systems which not only reduce 
distortion and hiss' but actually extend the dynamic range of the tape. 
Similarly, with speakers: at JVC we employ computers in their design to 
help provide the ultimate in sound reproduction. 


AND NOW, SUPER-A. 

In its own way, as significant a hi-fi development as the stereo groove. 
Imagine an amplifier which combines the best features of the two 
recognised amplifier classes (A and B) ... an amp which combines the 
efficiency of one with the low distortion of the other. Some engineers said 
it couldn't be done; but not those at J\ r C. Enter the Super-A amplifier... 


the latest JVC first! 


JVC 


the right choice 


Distributed and Serviced by. . 

HAGEMEYER 


THE FUTURE. 

It s already with us. For instance, we were so 
far ahead in the new metal tape technology 
that our cassette decks were metal-compatible 
before the tapes were generally available. And 
now there's the J\ C Electro-Dynamic Servo 
Tonearm, damping toneann resonance by 
means of a purely electronic system and two 
thinking' linear motors. Who was it who 
dubbed JVC, the innovators'? i86i 
























i ne most obvious difference... between the new Technics 
honeycomb disc speaker system and conventional speaker 
systems is that the speaker units are flat instead of conical. 
This flat sound radiating surface at last puts an end to all of the 
distortions inherent in the traditional cone-shaped design. 
Cone shaped drivers suffer from something called the 'cavity 
effecT which causes peaks and dips in the upper end of the 
driver's frequency range. 

But cone shaped drivers do have their advantages, namely 
a combination of low mass and high rigidity which contributes 
to pistonic motion. In designing this new Technics honeycomb 
speaker system we were faced with the problem of retaining 
or improving upon the cone-shaped speaker's low-mass, 
high-rigidity characteristics while developing a flat speaker 
surface. We found the answer in the 'axially symmetric 
honeycomb diaphragm.' It is well known that honeycomb 
structures are very light and strong, which is why they are 
extensively used in aircraft construction. In spite of the 
honeycomb's low mass, it is very rigid and difficult to bend. 

Technics 
























